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INTERNAL COLLATION SUBROUTINE

SIXTY~FOUR TWO-WORD ITEMS

COLLATED IN DESCENDING ORDER
KEY WORD IS FIRST WORD

300 B Loz rA = unity
. C_43 To start, n =1
°1. 201 B ko7 rA =Y 600 Z 420
c k2
302 B Log ¢ 56 ra =V 48t w 600
303 B Log ¢ rA =L 420 ' B lLgh-
24 B W10 ° rA =V 420 w 600
C__307
2 30 L (420) L = (420) = (B
° B (48h) Ao (hew = (8
300 00 000
316  If (rA) ols greater than (rL), trans-
fer to ~Cl
%81 307 V (420) rV = two words, beginning with (420)
W (600) Two words, beginning with (420)
transferred to (600, 601)
306 B 307 rh = V éueog w (630)
A 400 ra =V (422 w (€02)
Jo9 ¢ 307
| B 305 rA =1L (420) B (4ab)
310 A 399 ¢ % rA = L (422) B (u4gh)
311 B 316 ° rd = V énsu) w §6oo)
A 398 ra= vV (4glh) w (602)
312 C 316
B 4o4 rA-= ny
313 A Loz rd = ny + 1 = No, of items trane-
ferred from a string in B,
L 43 L =n = (1)
314 00 010
325 If (rA) = (rL), transfer to °B3a
' H#Hxuk ooo0o @ 334 If (rA) = (rL), transfer to ©°3b
°B22 315 C 4ok ny = previous ny + 1
U 305 Transfer to °2 ~ .

3elelel



(aT
287

i 7%
07“3 G- l"
N& hood B U LG ng s previous ng + 1 Transfer o +.°B1
v v (hal) rV = two words, beginning with (484)
W (600) Two words, beginnin with (4gl) tran
ferred to (600, 601
317 B 316 - rA = (usug W (60 g
A 4oo = Vv (486) W (60
318 © 316
B %05 rA=1L(420) B (usu;
319 A 398 ¢ 305 rA = 1L (420) B (486
320 B 307 rh = V (420; L §6oo;
A 398 rA =V (420 w (602
721 C 307
B U05 rA=n, : ,
z22 A koo rA = nstl = No, items transferred fr«
a string in C .
403 L =n = (1)
323 00 000

331 If npo+ 1 = n, trensfer to °C3a

323 00000 @ 328 If n,+ 1=n, transfer to °03b

1t

°02a 324 C Y405 no = previous n, + 1
U 305 Trangfer to €2

%asb H#ah ¢ ks U F6 n, = previous np + 1, Transfer to 9

——

°8B3a 325 B 11 rA = 00 000 @ 328 | when = n, all
¢ 3e3 items In a stril

from B have bee:

326 B 412 rA = C uos U 316 1 trangferred. Re.-

. place instruc-
c 32k *tions 323 and 3
and tranefer tht
remaining items
in the ocorres-
ponding string
from C,

327 00 000

U 316 Transfer to 9C1 )

3elele2



i e
€/entu
oda Ceweld
pa - UL GOY G 334 3 To insert origl
nal instructior

c 223 in locations %
and 324 after r
2y B b rA=C UC5 U 3205 | = n following
324 mo=n
30 00 000 S
. U 336 Transfer to test for end of cycle (°©
T 331 B Was rA = 00 000 Q 334 | when ngo=n, all
items In a stri
¢ 3k from C have bee
transferred, Re
32 B W6 rA = C UOK U 307 | place instruc-
tions in loca-
¢ 35 tions 314 and %
, and transfer tr
4Z23% 00 000 remaining lteme
' J in the corres-
U 307 Transfer to °B1  ~~ ponding string
e from B
Ppeg 234 B ULy rd = 00 000 Q@ 325 | To insert origi
nal instruction
¢ 3k in locations 31
" and 315 after
735 B Wig rA = C Uo4t U 305 | nj=n" following
¢ 35 J nesn
°6 336 ¢ lLob Clear ng
¢ 405 Clear n
337 L 305 Test to determine whether 64 items
, B U419 have been collated in this cycle,
338 00 000
T 305 %f grA) 1s greater than (rL) transfe
o °2
339 B ko3 TA = n r¥X =n
. 000 I’A = &n
3)4'0 L ,4'01 rL = 6)-1-
36 If (rd) = (rL) collation is complete
' transfer to return to main routine
M1 ¢ bo3s New n = 2 previous n
L 46 rL =Y 730 2Z 55
°7 342 Y (600) rY = 10 words, bheginning with (600)
2 (420) Olear (rY) to locationn%420), ten
' words at a time
343 B 397 rA. = 000010 000010
A 32 rA=7Y (610) 2 (430)

3elels3



QHC-

6/2b/50
Code C-~10
Yy 00 000 :
Q 301 If (rA) = (rL) transfer is complete,
L ___return to °1
s 0 342 Advance instructions in location 342
U 342 Repeat routine until transfer is
B complete (°7) -
46 00 000
U (C+l) Transfer to routine at point entered
here by a previous instruction
Constants
397 000010 000010 Tﬁ advance instructions in location
343,
398 000000 000002 Number of words in an item To ad
o ad-
399 000002 000000 n n n L " vance in-
struetior
0 000002 000002 n " " w0
51 000000 000064  Total number of items to be collated
W2 000000 000001 Unity
403 000000 000000 n = Nymber of items to be compared fo
| a single string: 1, 2, 4, &, 16, 32
Lok 000000  00000G ny = Number of 1tems fransferred From
' a string in B
405 000000 000000 np = Number of items transferred from
‘ a string in C,
Y06 Y 730 z 550 Instructions in location 3&3 at com-
- pletion of transfer
bor Y 600 2z k2o
hog v 484 w 600 | To replace instructions at the begin-
7 ning of a cycle
bo9 L 420 B kg4
k1o 2o w 600
411 00 000 @ 328 w§en n% = n, these instructions to re
> place hose in locations 323, 324
k2 o0 4os Uy 36 723, 3
s
413 00000 Q 331 | When np = n following my = n ori 1na:
¥ instructions in 1ooatione 323
ik ¢ hos U 305,) be replaced

Feloelels



CO 000
¢ Lok
00 000
c 4ok
L khgh

v o o o O

334 |

%7 |
325

305
5148

' “"\r'*‘

e .

il ey
> e f ;/-J

Sode U~1lU

e

)

When n, = n, these instructions to
replacg those in locations 314, 315

When n, = n following np = n, origin
inotruktions in locations 3il, 315 t
be replaced

Instructions in location 005 at the

gnd %fda cycle.

nput data, = BgeesBg
! 0 5 Total input

data

A se0

Storage for output data, = GO...G127

3elele5
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. NUMBER OF CYCLES REQUIRED TO COMPLETE TWO-WAY

INTERNAL COLLATION CF ONE BLOCK OF DATA FOR
DIFFERENT ITEM SIZES

Z N w
31 - 60 S block is collated
21 - 30 2 1l
16 - 20 3 2
13 - 15 y 2
11 - 12 5 3
9 - 10 6 3
8 7 3
7 8 3
6 19 Iy
5 12 L
L 15 i1
3 20 5
2 30 5
1 60 6
where
2 = number of words per itex
N = number of items per block
W = number of cycles required for complete collation
of block
g = nunber of items from group 1 to be collated in
' currcnt cyecle
h = nuarber of itams from grcup 2 to be collated in
current cyele
R = number of item= fron each group to be collated to=-
. gebher{fo a string in the current cycle
‘JC X ?o
and N = S-J , 2¥>N s2%d

5.1.1.1



first cycle

R=1
g =20
h=0

first cycle

R=1
g =1
h=1

first cycle

R=1
g=1
h=1

first cycle

R=1
g =2
h=2

first cycle

R=1.
g =2
h=2

first cycle

R=21
g =3
h=3

=
"
(o]

&
]
-

2
1
N

R=2
g =2
h=1
N=1U
second cycle
R=2
g =2
h=2
W=3
N=5§
second cycle
R=2
g =2
h=2
N =6
second cycle
"R=2
g =2
h=2

\

A=9l0.1y
1/25/50

o= %

third cycle

Yo o
04
P

third cycle

(= i 3=
o
=



first cycle

o gt -
nw
W

first cycle

R=1
gzl

first cycle

R=1
€22

first cycle

1
6
6

nun

R
g
h

first cycle

R=1
g =17
h=717

first cycle

R=1
g =10
h = 10

second

PR
R

second

PR
nan

N

I
-

second cycle

R=2
g =1
h=3
N=28
second cycle
R = ﬁ
g:—’
h=4
W=
N =10
cycle third cycle
2 R =
b g=1h
L h =1
N =12
cycle third cycle
2 R=1
6 g =Lk
6 h=}
:15
cycle third cycle
2 R-—-%
8 g =
7 h=7
‘W =g5
N =20
cycle third cycle
2 R=1L
10 .. 8=8
10 h =28

5.1.1.3

A i ..
A }l \.; +
P
1/25/50

third cycle

R
nnan
W

third cycle

R
niu
=

fourth cycle

R

g
h

huan

8
8
2

fourth cycle

o gt - W]
U
oo

fourth cycle

R

8
h

ooy

8
8
7

fourth cycle

R=28 “R.
g=8 g
h =28 h

ihinn

fifth cycle

16
16
L



<t

B s

H-P"d "

first cycle second 2ycle third cyecle fourth cycle fifth cycle
R = 15 R = ih R = 6 R = 86 = 12
g=1 g = g = g=1 g=1
h =15 h=1l h =1} h =1 h =1l
W==6
N = 60
first cycle second cycle third cycle fourth cycle
R=1 R=2 R=] R=8
g = 30 g = 30 & = 28 g =32
h = 30 h = 30 = 28 h =28

fifth cycle sixth cycle

g =3 g =3
h =28 h = 28

5;1;1;h
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Q:ﬁg?iaﬂﬁ 1090 v h A=GlO~
Eexert-Ma. sbis Tomputesr Surv. / /d&,,O
Butyid! cry o0 licungboa Fond lro. Code C-10
INTERNAL SOLLAT IV ONTO TWG TAPES
10-word Item
Keyword = rirst Vord
Key Digibts L7, Migits
irisial Reed Start bringzs first block of instructions into 000-059
000 11 000
31 060 7 Instructions and constants to memo:
locations. 000-179, Data from
001 32 120 ..4 Tp ->rl
53 130 )
002 53 130
53 130 | 3 sentinel blocks on Ty end T)
003 Sk 130
s 130
ook 5L 130 . | ‘
10 971 Tape label from Supervisory Contro’
to memory
005 K 000 ‘
cC Q68 £=20 -
%1 006 32 600 iy (r3) -» J, Tape 2 -» rl
9
007 L 130 Sentinel
Q 114 (JSg)ts
02 008 B 968
A 13l ’
009 C 968 f+1 -> ¢
P27 Digit extractor
03 010 E 600 (X1)
X 000
o1x B 610 1)
T 026 (V-,) (Xl)
012 E 620 (21)
T 032 (41) (X1)
012 X 000
E 610 (Yl)
o1y, Y 600 (q+aq)
T 035 (Y1):(Zy)
. 015 Z 700 \1\.1.’1"’11) —~—> Aou.oAg
Y 620

5.1.2.1



016 ':! T aC it _3-‘ x o 1_0 . H\.l?
L BE G 4543
017 Z ?2:\ £ .‘?2() .329
e ORG
2 1t 018 E &30 (X2 .
X 000
019 E 6L40 (Yo'
T Ch? o) (Xz)
020 E 450 (5o}
T €50 22) 1 (X5)
Gzl K 000
E (W (75)
oza - ¥ 630 (Xytan)
T 051 (¥a) 1 (D)
023 2 1730 (7z432) ~> Bge.aBg
Y 650 '
Y 6ho
025 Z ?50 ( r_+b2} - 520- . 0329
U 0hk2 3> 05
026 X 00C
B 620 )
027 . ¥ 610 {¥94b7)
T 03“ (Zl) : (Yl)
028 X 000
E 600 (¥1)
T ol (¥1):(2q)
¢30 ¥ 620 |
4 "o (Zy+0q) > Ajgesseiig
WIE LT 800 (Z+ay)
v- 017 > O
P Y i
'Z‘ T’OO Ko d T :1) — Aol . QAQ
Gas ' ¥ oul
< 710 Kiiai) > Ajgesedig
@l X 810 (= oy}
L2 ~> O],
038 L 7060 :}_1 r1) > Ages .Ag
Y 610
036 Z 710 (Yl-i-bl) > A0 .Alg
620 (Zq*eq)
037 ©O 000
017 > o)




N
PR
7

IR ."~
ztf/.f.:_) ')0
Code U-10

238 2 710
Y 620
¥ 600 (Xy+a3)
0LOo 00 000
i U 017 - —> O}y
ol Y 600 .
Z 710 (X1+a21) —» AlO"’Al9
ob2 Y 620 (Zy+cq)
U 017 -~ o)
0 K 000
43 E 650 (2)
oy, Y 640 (Y2+b2) ,
T 057 (2Zy):(Y,)
oL K 000
h E 630 (X5)
o6 2 1730 (Yo+by) —> ByeseBg
T 060  (Xp)i(%y)
ohy Y 650
. 2 7}.’_0 (Z2+02) - Blo. . 'B19
oy Y 630
va 750 (X2+82) -3 BZO-'0B29
o9 00 000
U 062 -—> Og
050 Y 650
A 730 (Z2+02) g BO. . 039
051 Y 630
Z 7}4.0 (X2+82) — BlO"'Blg
052 Y 640 .
053 00 000
U 062 ~» Og
osh, 2z 730 (Xp+ap) > By...Bgy
: Y 6ho
Y 650 :
056 Z 750 , (Zg+02) - BZO"'B29
U 062 -» Og
Y 650

‘Bele2e3



£58 2 1730 (Zotey) -» BO...39
Y 630
(“59 Z 750 (X2+a2) > Bzoc » 0529
U 062 —» Og
G0 Y 630
Z 7’.;.0 (X2+a2)a - 510. . '519
061 Y 650
Z 750 (ZZ'.'CZ) — BzooooBZg '
23 062 Vv 1l ix=0
W 065 “ly =0
063 B 143 .
6 B WL C 067 m=0
0
o c o7k m=20
24 065 E (700)
66 E (730) £ 000
O .
N o7l (B)z(a)
O7A 067 Y (700) (AO’P‘ZX‘ . 'Ao-l-z (x+l)..]_)
. Z (6”0) to G‘o+2m' . ‘GO'O-Z (m+1)_l
068 B O74
X 132 L
Gé C O rat -3 m
o9 ) 7 065
070 L 139

J:
B

i Q 081] x+1:13 —> ORAC
Q

% 070 L 139 o8ly. x+1:3 -» °Ral
AR '

071 A 131
- C 065 x+1l —> x
072 B 067
- A 133
%ila 073 |c o067 . m#l —>m
U 065]

075 B 067
A 132
076 C 067 m+l -» m
B 066
077 [L 1ho ;
| " Q 087] y+1:3 —> ORB:

T e .
+# 07 L 140 @ o090 y+1:3 - ORB1

501-20“.
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10 WORD ITEM KEY LIORD = 12

Xz Y |

DIGITS
=Y

xXz2 |

INTERNAL COLLATION ON TWO TAPES — DESCENDING SERIES

XeY
xzg =

Initial Read Imstre| |[Wete 3. Tare label
Start Data fromT, | |blocks on f;::ﬁf' i-¢ fr—>f R @):-&)
\ ] forward | [Ta,T Y . EEER e
15 2> x || (x22 >

e (% t8) > A Arg

{xl’al)'Ao--.Aq

(11 "‘Cﬂ"m--hqﬂ

.

e i
7 = W ‘)-.'Ab’\
QAR e AV "@_’Q

)

>y

Y>X
Yzzizm

)Epc.)-m,... Ag
FaPA,.. Ay
(B b‘)".AhA_ﬁ

=

zv*:o‘_x., s J‘O*ﬁ(i#"" Y)’
= z X>Z
2E

IY;E’X ]
| z &
(@)= @)=

ER, Ag...
N auy A Ay

OBy, Ay
K+a)PAg. Ay

(Z,¢c)) Ao

se)Phc. Ay

Write ©

(Y|+ h‘)—.A“p..Aﬂ
(X\4a, "

———

%:@H@ 4
i - >

=

0‘2"‘:)"30-.31

i’_; D"Eﬁ *¢2)*Do.. Byq
+ [(V2*B2) *BaoDog|

(xz* ‘12) "‘Bo-- :B‘l
m~ bl) -.Biﬁ-:b|‘

Y

(Z24¢)%B2o. Byq
@;+c2) »Bo...
oy

—
g.:*bz)’ﬁh.:ﬁl

+b "’Bc .. Dy
> > 2 :

l

F

,.F"z‘ b)>B,. Be
Xa42,)>B,,..
(!.:H'. :')-nh:..

(lz"cg-'-ao‘ai
s + b)) 4dyo.. g
(12 v8) ¥2g0.B2g

g g ALY s

Can o aaee BN b oy g S

BT T A, o VLA T Y P

"

@—) P, (Go--- Gs59) —>
@ 5y = o (6)®) : (W)=(m) [Aorzre -+ Aorg cxen-) g B B
'gn-.n 1 QOH;m... .ﬂ:(*rna-a)q :
- - = cvh'd'e. N @ @
T P"(Qe... Q) >
£ on Ty :
962-2 752-1
nolle20 T70 | fRewma T
@—)- TP Eo R=1ppiRewina 2 —5@—’ HerH P 2p: F11 | 2p > N
=| S al (P R 2> 4 \
g - b=0 ZR=2 dn i
Test \f H
1S odd of eve
® = N H s odd H 1s even
5 _ -01-:\3"'_;?3(3*1\-1 Read ' blocK Kead I‘]}cbmch
cia scend
Qoﬂ:m "'q(h-t('mn)-i é:tiizij“a - Extevia
Coll mtiom Collation
imstructions L:s‘\'t'u.ctlom
’ ored at
'Ft“om T‘ ﬂ of T,
- N
Transfe ‘ .
Control .
fo _oco '
Legend - ' 952-2
‘A First groug of three items @nd also, the current
location m that group
B Second qre three tems and also, the current
location 1m'that gvoute
G Output blocK of collated i1tems
H Number of exernal cycles meeded +o collate a ‘Cadoe
¥ I'\'gou.{ bleck of randowm data
S Ewnd of tape sentinel
S o Sud:,er-wsor‘y Control
T Ta.dno
'V Word of igmore symbels
Xi,Xz Locahon in data block T of the key words of itemsi axnd + respectively
YiaYe " " " " " 1 "t 2and § n ITEM [QUAN/ DESCRIPTION MATERIAL
LA A : R S U
a  Locations of satellite mformation asseciated with Key word i K i r BATEAL
b : " . . 5 : Y ECKERT-MAUCHLY COMPUTER CORP.
¢ T 1" " " I W 1 PHILADELPHIA, PENNA,
f Number of blocks on output tape i e ey T uaT
j Counts itewns of data im block T . rmcr.| DEC. | MOLE I ANG. UNIVAC C 10
m Counts rtems transferred to out put block G |
f A power of 2 to determime value of H Twdernal Coltation on tuo To.dpes - 'Descendmg Sevies
nA (C.’ounts rtims trans{erred frmm % o Word Key Word £ 12 Digrts i
y Coumts items frawsferved from or hom.d. |OATE 3-2990 | _ A PR
£ Number of words pew tem (1o words) S =— C A_ ?%0"[ ’ g
LET. REVISIONS e e ENG. F. £.S. _ ;l 1} 4] ..L

PR s
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INTERNAL COLLATION ON THREE TAPES
DESCENDING ORDER
6-NORD ITEM - KEY DIGITS IN FIRST WORD < 12 DIGITS
LAST BLOCK MAY BE INCOVPLETE

Initial read places first block of instructions In memory
locations 000~-059

000 53 010 Cne block of 'sentinel on T3
11 000 Instructions —» rl
001 53 010 S = T
) 31 060 Instruc ions: (rIy> m, Ty rl
002 5k 010 -> T
31 120 Instrucéions:(rf}b m, T;—=> rl
003 Sk 010 8 — T
32 180 Instructions. rI}» mj Data: T rI
ool 55 010 § —> Tg y> m z>
10 971 S.,C. to type tape label to memory
005 55 010 S —> Tg
B 080 £ =0
006 C 966 -
00 000
007 5l 010 Extra S on T),
. U 011
008 V = a word of ignore symbols
009 | v ‘
010 = End of tapc sentinel
N 011 32 sho Data: (rI) —» 4, Tp —> rl
B 599 (Agg)
o012 L 010 S —> rL
Q 104 (Agg): S —> ©12
2 013 B 966 b
A 1l +1
01, ¢ 0966 f+1 —>» ¢
J 967 R=1
015 Y 150 sTransfer function table L —> L
Z 500 i
016 B 190 I =1y
c 962 (

5.1.3.1




A=Ql0-It
Cods C-10
1/27/59

017 B 193 ! K =1Lg
C 663 j
018 B 160 1y = Yo = L¥o
Cc 964 j
DM ° o 813
o) 020 'B (500) ) 000000 000(5L0) = (J)
. A 148! F 143 E 000
021 C 023
- B 149 K 000 E 000
022 'A (505) ZA' 000000 000(570) = (k)
- cC O
023 'F 1h3 f Digit extractor
- E (540)] (fﬁ(j)
oz [x 000 :
i E (570)! (8) (k)
025 F 140 - 000111 000000
T 035 (3) () F (A (5) —= K5
E 020 (5
027 H 029
- A 1 +1
028 C 964 y+tl —> ¥
_ - L 962 J
029 |.B (500) - AN —7
| | c (5100} 4
030 [B 020 .
. Q o052 | j 2 J—> OJ7a
## 030 B €20 Q 058 — %J7p
031 A 142
c 020 1 —>
032 B 960 a
033 [[L 967 Ao R
Q oy ] a+tl : R —> °JBa
- # 033 L 967 q OLS —> 0J6b
bJ’6; 0 C 960 +1 -
3L L 9 0207 a :: gu
0J6b44 03l C 960 026 — > °J5 —
°Ks 035 B 96l v (4) () > A ()
E 022
5-10302




o LA

T Code C-10
1/27/50
036 H 038 W "
037 C 964 _— %?1 —> ¥
038 [B (505) ? e k) —» y
¢ (510
039 [B o022 k |
| Q 055] ktK—» %7a
F# 039 B 022 Q@ 061 — OK7b
¢
oo A 142 +1
c 022 k+)l —» k
ol B 961 b
oLz [L 067 A 1 ;{-1
Q ohé],_ b+l 3 R —> %K8a
H o2 L 967 Q 050 —> OK8b
%k6a O c 961 b+l —> b
b [0 U 020) — O}
—r —2
OKébH O43 C 961 U 035 —> Og
°J8 0 vV 176 .K8b End of stri
: il o o2 {_.Kéb a = Iol beforengr)
o4s 00 000
7 U 035 —p» OK5
°k8a OL46 V 173 {.J8b b = R before a
W 033 { - 6D
Ok7 00 000 U__026 oJg
—p
°58b 048 167 [.38a a = R after b
oh9 000
U 019 —» O3
°%kb 050 V 170 .K8a b = R after a
w o2 +Kba
051 000
019 — O3
°J7a 052 175 End of cycle
Cc 039 «K7b J before K
053 B 177
, o3 .Kbb
osh 00 000
U 035 —» OKg5 ‘
Ok7a 055 B 172 K before J
¢ 030 «J7b
056 17h
c o34 - +J6b

5.1.3.3




— | 4-9l,0-
BN | boaeh0

1/21/50
0 00 000 :
& 026 - 975
°J7 058 B 166 | J after K
030 JTa
059 B 168
03l «Jba
060 00 000 . ,
' 063
°K7p 061 B 169 K after J
039 K74 ‘
062 - 171 .
0h3 oKéa A
063 B 161 i=1,
S o e
%a o6l [¥ 510 }(Ly) - L End of cyele
500 ]
# 06k L 182 082 —> 9gp
: ey
065 B 967 ' R
| 000 2R
010 066 |'L 145
: L o71 ] gh sl
3 066 C 967 o7l 2R —» R —-» 910p
067 C 967 | 2R -~> R End of cycle 1
189 1J =13
068 C 962 )
| 192 1K = Ly
069 € 963 } |
162 { Ko = L
¢ 070 ¢ 022 o18 } o
071 C 967 161 2R —» R End of cycls 2
072 C 066 . +10b
162 ‘fko = L))
073 € 022
‘ 018 > O3
°10b o7h 191 962 ZJ = Lo End of cycle 3
075 179 o6l 1.9b
076 B 164 }ko = Lg
¢ 022
077 00 000 |
017




A-9Lo-l
Code C-~10
1/21/50
078 00 000 00 000
079 00 000 00 000
080 00 000 00 000 = 0
081 [V 000 W (900)) m (variable)
°%b 082 [B (510) (Ly) End of cycle b
? LB (5 06 000] Shift left
083 A 081 K ‘ '
H 087 |
o8y A 1l Bet up instructions for transfer
H 088 of (A) to G
085 X 000
H 089
086 X 000
- E 080 _ Extractor in rF = 000111 000000
087 [V (xxx) -
- W (900)] :
088 | v ( +2) " ( Z)j ,, Transfer one item
- 90
089 [V ( +L)
W (90k)]
090 ¢ 081 Y mtl > m
B 082 v
091 [4 142
| ' Q 093] y:lyo —> °R
«= 091 A 12 Q@ 095 —=>"P2
% 091 A 12 Q@ 097 —> °P3
.092 c o082 y+l —> ¥y
U 082 : ,
°p1 093 53 900 86 Write (Go...ng\y on T3, Print Out
B 1
ogh C€ 091 P2
U 099 —> 011
°P2 095 51# 900 | Write (’Goo ..Ggg)on Tl’!'
. B 187
096 C 091 ‘P
U 099 — %1
Ops3 097 55 900 ‘ Write (Go...G59) on TS
B 185 P21
098 C 091 ,
5 - Q0000
lla 099 |'B 178
L c o6k} «9a
f e e ——— ——
11b # 099 00 000 U 11l After incomplete last block— °SA

Gola3eb B -



— £-9L0=y

. Code C=10
. 1/27/50
. 100 B 180
C 066 -10a
101 B 163
¢ 022 k = ¥k
102 vV 183
W o081 m=0,75=7Y
103 00 000 » ,
U 011 —» 97
92 104 B 5ho
Q 114 (A,) ¢t 8 —> %sA
°1 10 B (546) |
2 > [ 5k 108} (Ao,,zx) : S, where x = 1 initielly
106 B 105 ,
. A 147
107 C 108 T L x4l - X
U 105
°1, 108 111 7
: 105 '
109 L 188 R
Vv 008 Ignores-> rV |11l remainder of
ast block with ignore
110 H 111 . ymbols
. 146 X+l
111 W (xxx) N
113} x+1 ¢ N
112 00 000 ’
U 110 — 1 J
113 R 099 .11b
; U 013 —» 92
ogA 11l B 966 End of tape
s 1 £ -1
119 000 t
B 1
116 973 p=1
H 967 R=1 ]
117 X 000
. X 000
118 97h B 3R =3 .
975 u=20 Setting constants for
N xternal Collation
119 c 976 v=0
977 w=0
120 C 978 r =0
979 s =0
121 ¢ 980 t =0
' c 972 H=0 J

| 5;1;3;6



A=QLo-l

T Code €~10
7 1/27/50
122 B 972 |
A 1
123 972 B H+1 —» H
973 p :
12 X 000
X 000 3p
125 00 000
; T 127 3p ¢ f=1
126 € 973 3p = p
U 122 —> O35
127 972 H .
: K 000 1Clear rA and rL to zero
128 000 . A
E 141 "Unity
129 82 000 Rewind data tape
Q 133 Test for Hrodd or even
130 31 000 Ty —> rl H is odd
K 000 -
131 c 981 U=20
. 00 000
132 31 000 Instruections for Ascending External
Collation (rI) —» 000..,059;
‘1‘1 —p» pl
U 000 ~=--» Ascending E xternal Collation
133 B 1l 4 1s even
c 981 U =1
134 € 982 Counter = 0O
L 165 {Number of read instructions ree:
' quired to position speclal descend-
135 31 000 82 (.mg series progream
9 ‘ -
136 A 1 Counter +1
Q 000 -—3>» Special Descending-followings
Descending External Collation
137 c 982 .
U 135

Sele347

t



140
i1
L2
143

145
146
17
1,8
149
150
151
152
153
15l
155
156
157
158
159
160

161

162

163

16l .

000111
000000
000001

000002
000000
000002
000006
F 143
K 000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
B 000

B 500
A s5soi

A 505
A 508

e A=GLC.L
> _Code C=10

1/27/50

Constants

000000
000001

000000

000002
0000Cl;
000000
000GCO
E 000
E 000
000540
o0oosh6
000552
000558
00056l
000570
000576
000582
000588
000591,
¢ 510
A 148

c o2

c o2l

c o2l

Instruction extractor

Digit extractor

;Function table locations Ly

d
Py
|
(

ko = Lg
5610318



165

166
167
168
169
170
171
172
173
17h
175
176
177
178
179
180
181
182

183
18}
185
186
187

188

189

190

191

w aQ ¢ < ot wm o Bt w o 2 wooa ©tow

v w =2 o o o O <

o

020
967
960
022
967
961
020
967
960
022
967
961
510
182
145
967
520
000
510
12
142
12
600
503
50l

507

g ©® d N g O Q0 @& 0O 0 d o 9 a e o

052

020
055
ol6
020
058
ol8
026
061
050
035
500
082
071
o7l
000
900
000

093
095
097
113
148
148

148

}

N A=9Lo-;
\ Code C-10
1/27/50

No. of read instructions required to
position special descending series
program

.J7a

.J8a

«Jba

K7a

K8a

Kba

«JTb

.J8b

«J6b

K7b

.K8b

.K6b



192
193
500
510

540
900

960
961
0962

963

A 507
A 509

- 509
- 519

- 599
- 959

96k

966
967

970
971
972
973
97k
975
976
977

c o2
c o2,

K

=
l
o

L
y

A=9L30-l
Code C-~10
1/27/50

u
o

Input block for data (A)

Output block for collated data (G)

o
]

d
i

counts no. of items from group 1
collated in current string

counts no. of items from group 2
collated in current string

Location in function table L of last
item to be collated from group 1 in
current cycle

Location in function table L of last
item to be collated from group 2 in
current cycle

Current location in output function
table Ly“(variable)

No. of blocks collated

No. of items to be collated per string
fromgroups 1 and 2 in current cycle
(internal collation) A

No. of blocks to be collated per string
from each input tape in current cycle
(external collation)

Tape Label

H =

No. of external cycles needed to
collate complete tape

Temporary storage for p = 1,3,9,27,81,etc.

3R

u
v

w

Sele3410



978
979
980
981
982

A-9li0-L
Code C-10

1/27/50

r
s
t
U=01if H is odd; U=1 if H 1s even

Temporary storage for counter

5.1;3.11
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Re ad N from T on T, and Ts Type Tape
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ITEM

QUAN | DESCRIPTION

MATERIAL:-:

BILL OF MATERIAL

ECKERT-MAUCHLY COMPUTER CORP.

PHILADELPHIA. PENNA.

ALL DIMENSIONS ARE IN INCHES
TOL. UNLESS SPECIFIED OTHERWISE:
FRACT. | DEC. | HOLE | ANG.

MAT'L.

UNIVAC C-10

Intermal Collation on Three Tapes -:Desccrtdmi Sem& e

b-Word |tem - Ke DngtTe = 13 Dlgl

BT L - A T el o T . L R o & e B,

DR.h.vn.d- |DATE 2-/-9%
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‘“'-L_ ]

e gy e A A C R

A . < Y_”‘cn»:'l--- Aosg (x#) ‘ F
° ®@): (A @ : Tm—— h-w\-b‘m_)Gf-“ : X
= “o+:.m---“o+z.0n'l _

nnxz'cﬂgm 4 BzXAHAIDAMY

i "b

P
¥

¥ "  [Read Werite 29 C
[Im'd'l"a'l mstruetions bloeKs onTy all for 5.0
Re'ad - 4 4 | >{Type Tape
3*3‘** ; fro'm T‘ an Ts- \Alrl\'c \abel e
L 1 |Twput data 35 blocKs Memony

from Ty >n on Ty
‘Aba. BuLba ‘fa  wmeo
‘Ata Bra  loa B
‘Ata ‘Bra qpa AYB=]
%X=o Y=o P

INTERNAL COLLATION ON THREE TAPES — DESCENDING SERIES

w0 R

TWO-WORD | TENM — KEY DIGIT = 12 DIGITS

fr1=1
R=\

~l[R-\ =0
K=¢
K=15
Y=15

‘"/.

?E
ol

ESAL b 2

+g\$-. .-Boq-f.(\éﬂ)-

o . EBQ
Bs —_—
Ko@r‘m.. Kovzlmn)

™mE>'m

e

O

£41>4

Jd1b

. \s odd
@ Read insteactions] [Read one blocK
f°" Special Dese of mstruitions for
LEjEﬂ.c!u ;::T:; 1_?::: Aacendm% £,
: . a R 3-Tape Collafion
A Q'“P 1. Afraction of a blocK of dala to be collaled o ;:;ﬁlﬂﬁe T, > E‘[q- M
and &‘SD,". currenl \ocation m that roup ‘Y= U=o
4B Qroup 2. Remaimder of dala block to be collated, “ ‘Abb “ Bha l ‘Abb Dla v v
_m'u:i also, the c.u.v-r}ent locafion 1 that roup ‘A7b Bra ‘Atb ‘Bya T*‘B:nsfér Trams'fcv
5 ol Py . é?oragc location: Dala blockK a:?‘hr 1 collaton crch Control Conlrol
B T ™ ™ 9 o ~ e voo | |te oo0 ‘
u " L L] y L 5 " H . ¢
o " " " " " *‘EL W " ) .
" " W " " " St_b " " A!!i
. As=Co X=1# X
No. of external cycles meeded fo collate complete ta - LR+R Yn-o @ e * ) Cst---- Cs9q) 9. 953-3 953-1
S?Orage Locahm!t for eme block of mput Pdaf[a i Ja | o ')f-! :g 3::;_;—2% Y '.01: _’fD&b“" Dsq . ‘9a. Po=TJo
Current ocutput storage location " @ 2 Bo=Ta0 _)®
iNmrn\:e‘l; cf terns 1 H:fr.k Ao=D OE iy ' = ::a' * =0
rdernat Collation: No. ems to be coMated from : @ iy _,® w"'t‘ onily ; %_)@ S Jo-t.) -
Evonps 1zngd 2, per strimg 10 Current cycle f @ )® ._)"-%f._: ::32 !TO’: L_(Go-.-G59) —E
ﬁt’nrnd Collation' No. o? blecKs to be collated '
om each tape, per strimg m current cycle _ B
Ed of fopn mtsal (100 gemga AUk S, ]
..,5u.pzrvtaor.1 Control _ K°= rn sisd e
- Tape -« . .
Used on external cc;l\laho'n o dde;mme whether ‘ Ao=Fo X=1b :
the special run has been used. @ ; . _@ @e\vbde on Tg )
A uor‘: of \gnore symbols ._)[3;?, CER Y.?l: s (ﬁe---Qn)l _)HI ’
No. of ttewg from groupt do be collated m current cycle .
No. o{’ tewns from group 2 Yo be collated m curvent cycle 1
. No. of words pev fem ' . ITEM QUAN, DESCRIPTION MATERIAL
A County me. of \tems from group! collated \n current styn Ll OF MATERIAL
Sy Cou_m'h To. of items #rom group 2 collated m c-m-reni_s’crvi\.g_...:-. -
e f‘ Counts me. of blocKs collated L. a : ECKERT-MAUCHLY COMPUTER CORP.
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‘ e
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o> Copyright 1950 by ! A=952.1
- * Eckert-Mauchly Computer Corp. é/g9/go o
Subsidiary of Remington-Rand Inc. ode C-1

TWO0-TAPE EXTERNaL COLL4TION
ASCENDING - DESCENDING SERIES

~ Six-word Iten with Koy Dizits
. "S»14t Betwcen First.and Sccond
Words ’

First block of instructions read in from Internal
Collation -« 2nd block in rl

2

000 31 060 i
31 120 ¢ Read in instruction and constants
001 31 180
B To02 L 966 (t = O)clear rL
B 960 H
003 S 250 H-1
Q 005 P=st for last cycle
0ol C 960 H-1 — H
U 009
005 B 177
c oLb6 .P5
006 B 178
C 097 .15b
007 65 000 Rewind T, w thout interlock
75 970 Write tage label on Tg (20/1in)
008 86 000 Rewind T¢g with interlock
U 012
009 | 55 210 -
- 55 210,
010 | 55 210 - .
- 56 210} 38 to output tapes = and 6
011 | 56 210 -
- 56 210} .
012 | 00 000 o
{: 23 000| T, -— rI, backwards
013 i 43 sho - @I} ->» A, Ty —> rI
‘: - Lk 600] (rIy—> C, Tg > rl
oiy | Il 720 . (1) B, Ty -»rl
L 43 780 (rI) - D, T, —> rI
Q1 o015 | F 218 Set digit extractor
\: K 000]
016 | E (594) -
K 000]

17 [ B (7710 -
052_’ | (Ba)ﬁ(Aa) —» O3

belolel




-

/ A=Q52-1
4 | 1/19/50
Code C~10

018 | 00 000 l
Q145 (B)z(a,)
019 foo 000
- 00 000}
2009 53 210 53 210 o
#010 53 210 5l 210
%011 sl 210 5h 210
$£012 00 000 25 000
£013 s sho L6 600
201l 46 720 L5 780
015 F 218 K 000
%2 $016 E (594) XK 000
#017 E (774) T 020
%018 00 000 " 145
2019 00 000 U 052
°L 020 B 017 ‘TransferiB;
F 173 Instruction extractor
021 R 045
U 036
°cB 022 A 017 y+1
. L 168 N
023 (H 017 ) g+l - >y
°Bla T 015, y+1 8 N. —» O
°B1b #023 H 017 T 020 v+l > 3. = %
oL2 o2l B 236 ) D op F End of B block
H 157
025 R 163
U 152
026 B 236
H 24} D or F —» 2+1
027 S 237
c 2136

6.1.1.2



4-952-1
1/15/50
Code C=10

02 J 2 :
| 3 F 249 " 010000 000000
029 B 049 :
E 217 ¢
030 c o049 Tk =Ty
[ B 1720 (Bo)
031 L 210 S
’ o 092] (Bg) ¢ S. -—> ©O8SBo i
032 B 169
c 017 y=0
033 B 963
6 A 250 §+1
0 L 1
h LE oo Q@ 072] v+l 3 R. —> RBo
#034 L 961 Q 080 --> ORB1
035 o 963 , v+l > v
%B2a U 015] > 0Q
- ——— — —_ e e e
°B2b 4035 C 963 U 020 —> 9
036 E 039 4 o R NQutput subroutine
037 A 2h7 39 > Build up data transfer instructions
H O0io
038 X 000
- c o
0 v -
¥ AR W (900)] (&) =G (B ->G
vV {+
oo E {+2) w_(902)1 (i+2) —» G+2 ; (B+2' -» G+2
o4l vV (+h) z
‘ b L b W (gou)'] (A+ly) —> G+l ; (B+ly — G+l
o2 E ol
X 000 m+l
043 L 171 - p+1.N ) op
oLy C 039 m+l - B
B 211
0 00 000 v -
Ls { U (c+l)_j Re-enter main routine —» °5
°°1 o46 [ 55 900 . Write(G,,, solon Tg
r' . B 250 !
0 A 5 N
W - 7 H 965,-‘ s+l —» 8

N

C.l.lo}



\; A-QSZ»-_I_

1/19/50
Code C-10
Op2  =0lb 6 900 B 250
#oﬁ7 i 866 H 966 t+l1 —> t
op3 4046 53 900 B 250
] #0&7 A 865 H 965 s+l —» s
Opl w0L6 51/ 00 B 250
b #037 A+ 366 H 966 t+l —> ¢
°p5  20l6 55 900 U 049 |
#0l6 53 600 U 049 After special run
ol 8 L 96 2R
o9 ok  [Ll 660 (rI) —> Z § Tg - rl }.Initial inst.
on ascending
B 21;,1:.] Z+1 series
+0),9 3 660 B 24l
%09 hs 660 B 2L
£0hL9 U6 660 B 2hh 3} Initial inst. on descending
series
#049 13 600 B 244
%0L9 Ly 600 B 2l
*0L9 4s 600 B 24
£0L9 46 600 B 24
019 b3 780 B 24,
#0049 L 780 B 24k
%0L9 Ls 780 B 244
40L9 L6 780 B 24}
$0L9 L3 8o B 24k
£0L9 LWy 840 B 2Lk
%0L9 Ls sho B 24k
$0l9 W6 840 B 24
050 E o©h9
¢ ohg Z+1 —» 2

6.1.1.1



Copyright 1950 by : \<

d"'g)rlz-w.;-
Eckert-Mauchly Computer Corp. 1/15/5¢
Subsidiary of Remington Rand Inc. Code C-10
051 B 172 m=0
U oyl
0g 052 B 016 Transfer(ﬂ}
F 173 Set 1nstruction extractor
053 R 045
U 036
0 .
5A  ogh A 016 x+1
L 166 N
os5 [ H 016 \ x+1 -> x
ila T 015]  x+LiN. > 99
%A1b 4055 H 016 T 052 -> O3
End of A block
056 B 240
. H 157 C or E
057 R 163
152
058 B 2,0
H 24 C or E —» Z+1
059 S 241
c 240
060 J 21 ~
F 249 0102000 000000
061 B 049 .
E 216 iTK =T,
062 C oh9 J
B Sl‘.O (AO)
063 [ L =210 s
088]
e o - mee
$063 L
06 B 187
. c 016 x =0
065 B 062 | u
- A 250 u+l
066 | L 961 R
| n 0681  u+l:R. —> ORio
scés L gkl Q 076 “~> ORa1
*056 L. ¢61 2 095 -—3» ORAZ2
067 | C ¢b2 utl > u
Ca2a - U 015] » 0Q
——— AN EY T— oot ——e e e
C42p #0067 C %962 U 052 -> 03




e A-952-1
1/19/50
Code C-10
®Rao 068 B 235
c 035 .32b
069 B 224
c 034 .RB1
070 B 233
c 023 .Blb
o7 c 962 u=0
U 020 -» O}
°RBo 072 B 221
c 066 +RA1
073 C 963 v =
B 231
o7l C 067 A2b
B 229
075 C 055 . «AlDb
U 052 > 03
O°ra1 076 B 230
C 0547 .A2a
077 B 228
¢ 055 .Ala
078 B 220
C 066 .Rie
079 c 962 u=0
U 015 — 9
°RB1 080 B 234
c 035 .B2a
081 B 232
c 023 ,Bla
082 B 223
c o034 .RBo
083 C 963 v=20
U 015 - OQ
072, 084 vV 202
°7¢ - B 204
085 W Ohb ] .7b, <74
) c o8l
086 :C 965 ) 8 =0
- B 207}
087 c 086 -
U

6.1.1;6




A=952-1
" 1/19/50
\ Code C=10
%7p. %08l V 200 B 205
o174 2085 W oW ¢c o8h .72, oTC
£086 C 966 B 206 t=0
=087 c 086 U o0lh9
Osao 088 B 233
c 023 .Blb
0R9 B 235
¢ 035 +B2b
090 B 226
c 031 «SB1
091 00 000
U 020 - 9
OSBo 092 B 222 .
C 066 RA2
093 B 226
C 063 «SAl
o9ly B 231 AZb
U o7h
°rA2 095 K 000
c 962 u=20
096 00 000
U 052 - °3
%152 097 |k 000 Clear raA
0SAl, K ooo] Clear rL
OSB1.
%097 00 000 U 14O
09°F 'S 966 -t
Q 102 -t ¢ 0
099 A 96l 2R -t
H 965 2R -t —» 8
100 C 963 2R -t > v
C 966 t =0
101 C 962 u =0
U 105
102 S 965 -5
Q 139 -s:0
| 103 A 96l 2R -~ s
@ H 962 2R -s > u

6.1ele?



A-952-1
1/19/50
Code C=10

10} c 965 2R =8 —> s
C 963 v=0
105 B 96L
H 961 2R > R
106 X 000
C 96l 2(2R) —> 2R
o1ha 107 [¥ 180
B 251 ] ‘Q2
o1lip %107 Y 190 B 252 Q1
108 Zz 010 x=0,y=0
c 107
109 B 170 7
L 169
110 C 169 L Interchange y = O instruction
J 170
111 B 009 =
L 179 |
112 C 179 b Interchange tape sentinel instrucw-
J 009 tions
113 v a1k “
B 254 ] Alternate read setup instructions
#113 vV 212 B 253
11l w216
C 113
115 B 176 . c
17
116 J 176
H oL49 Alternate read instructions, 2 = E
' B 2ls
118 c 2hh Z+1 = F
vV 238
119 W 236 L2a
v 2h2
120 W 24o Lla
B 22%
121 C 063 «Sio
B 227
122 C 031 .SBo
B 228
123 ¢ 055 <Ala
B 230
12l C 067 WA22a
B 220
125 . C 066 «Rdo
B 232
126 C 023 .Bla
B 234

6.1.1.8




A-g52-1
1/19/50
Code C-10

127 cC 035 .B2a
B 223
128 c o34 «RBo
B 208}
129 L 200 i
J 208! Alternate tape write instructions
130 H oh6 ,
C 200
131 B 201 )
Cc oh7 Reset OL7 to 4 965 H 965
132 B 209 }
L 202\ Alternate reserve tape write
133 J 209 ! instructions
c 202!
13h B 205 -
c o84 Roset 08 to V. 202 B 204
135 B 206
C 086 Reset 086 to C 965 B 207
136 Lo sio 'y Clear rIl
B 151
137 L 255
c 255 Alternate unconditional transfer
instructions at end of second word
138 J 151 comparison routine
U 002 - 9
1139 C 963 v=_0
U 101
°15b 140 55 210 'L
55 210 . Write 38 on Tp
L1 55 210 J
8l 000"
142 83 000 |
81 000! Rewind 211 tapes
143 85 000 d
50 140 Tp instruction -—» SC,
1. Lo 000 Clear rI
g0 000 Stop
- First half of key equal
145 B 016 i ‘
A 216
146 C 1h9
00 000
147 X 000 o F Build up comparison instructions
A 017
1,8 F 219
- 150
149 | E (595) =
- 000,

6e1e1.9



A=Q52.]

1/19/50
Code C-10
150 | E (775) - - .
) T 0521  (Bgo.g(ye1)+l)s P60-3(x+1)41)
151 [ 00 000
-k U 020] (B¢ (a) —> O
£151 00 000 U 052 —>» 03
) Transfer storage block to'op-
152 i 2h8 ] eration block.
H 188 )
153 X 000
H 159
15k 000 > Build up instructions
H 160
155 000
H 161
156 X 000
rro() C 162
157 4 5
=T 2 ()]
15R Y +10 -
° Z (+1(_)}
159 [Y +20! : Transfer storage block to working
S A -0~20]:> location
160 Y (4300 !
- ~ 2 #30]
161 [Y +LO! o
Z +L;(5]
162 [Y +50 -
. Z {+50} |
163 | 00 000 '
U (c+1%

6.1.1.10



166
167
168
169
170
171
172
173
17k
175
176
177
178
179
180
181
182
183
18l
185
186
187
188
189
190
191
192

H B 3

< < ®H W\

539
59k
719
77k

774
002

000

100000

m
46

55
00
/53
53
5L
Q0
L5
L6

00
00
55
56
00

660
660
900
000
210
210
210
000
sho
720
218
59k

774
000

000
210
210
000

00
T
T
W
N

Constants

000
000
000
052
020
960
900

111111

d o W o

53

2l |
2y |
049
1,0
210}

sl 210
sl 210

25

000
600
780
000
000
020
145
052
210
210
000

|
i
|
|
¢
!
{
!

peQ5h 2
1735750
Code C-10
N for A

= 0

for B

=0 or E 774 T 020

=0 or E 774 T 052

N for G

< 4 = M

=0

Iastruction extractor

or b6 660 B 24k
or L)y 660 B 24l
PS5
.15b

or 55 210 55 210

s PFor descending series

o €

.

6.1.1.11



193
194
195
196
197
198
199
200
201
202
203
20l
205
206
207
208
209
210
211
212
213
21l
215
216
217

L3 sho
Ll 720

F
E
E

218
59l
774

00 000

00 000
I 55 900

A

965

[56 900

A

aQa < <

C

966
200
202
965
966

| 53 900
{5l 900

«Q0006

030000

0140000

050000

060000

030000

04,0000

4y 600

L3

K
K
T

Qo D
(=}

O w W w w w M w I w

780
000
000
052
145
000
250 }
965
250 |
966
205
20l
207
206
250 |
250 |

000000

000000

000000

000000

000000

000000 |

ooooooj

A-952.1
1/19/50
Code C=10

For ascending series

o e ety S

or 53 900 B 250

or 5 900 B 250

Alternste for 200, - 55 900 B 250
" " 202; :56 900 B 250

End of tape sentinel

or 050000 000000
or 060000 000000

6.1.1.12



218
219
220
221
222
223
22l
225
226
227
228
229
230
231
232
233
23l
235
236
237
238
239
2l10
2h1
22
23

961
961
961
961
961
210
210
210
016
016
962
962
017
017
963
963
(780)
-00060
Y 1780
-00060
fY (600)
[ -00060

K o Q @ @B o a @O & =+ oot ot

———

it}

Y 600
-00060

068
076
095
072
080
088
097
092
015
052

>

015
052
015
020
015
020

N o g B2 8 4 g3 32 0 O O L »L o

720 |
000000 |
Z 720
000000
z 5ho
000000 |
Zz 5ho

000000

’ L—-’

A~952-1
1/19/50
Coce C 10

Digit extractor (first half')
Digit extractor (second half)

-RA®
-RA1
.RA2
.RBo
.RB1 .
-SAo
.8A1, 8Bl
.SBo
Ala
.Alb
A28

-A2b

Bla

.Blb
.B2a
.B2b

or Y 840 2 720! Por B string
"~ input
Minus to start i

| Constant

or Y 660 Z ©5LO | For Atstring
1 ou
Minus to start

} Constant

6e61.1,13



A-952~1
1/19/50
Code C-10
24, Y (840) 2z (720 Z+1. or Y 780 2 720 or
- Y 600 2 54O or ¥ 660 2 5LO
25 Y 840 2 720 Constant :
26 000001 000000
2h7 000002 000002
248 000010 000010
2hg 010C0C  GOG00O
250 000000 €00 001
251 Y 190 B 252 Satup for descending secries
252 Y 180 B 251 Set up for ascending series
253 v 214 B 23}
25l vV 212 B 253
255 foo 000 U 052} or 00 000 U 020
960 H; no. of cycles needed for External
Collation
961 ‘R; no. of blocks per input strio;
962 u; counter for no. of blocks
: collated from input A
963 vj counter for no. of blocks
~collated from input B
96l 2R; no. of blocks per output
string
965 s; counter for no. of blocks
collated on first output tape
966 t; counter for no. of blocks
collated on second output tape
967
968
969
970
971 Yo se latel
sho - 599 A
20 - 279 B
00 - 659 c
80 - £39 D
60 - 719 E
1 s
900 - 959 6.1.1.1k



| £-952-1
Copyright 1950 by
Eckert-Mauchly Computer Corp. 1/19/50
Code C-10

Subsidiary of Remington Rand inc.
TWO TAPE EXT®RNAL COLLATION
ASCENDING auD DESCENDING SERIES

Jorinector Function and Purpose

%

Q1

OQZ

Cycle start., Tests for
last cycle. If the cur-
rent cycle is the last
cycle, °P5, ©15b are set
and data is read in from
tape A to A, C and rI, from
tape B to B and D. The
tape label is written on
T,. If the cycle is not
tﬁe last, the cycle counter
is increased and 3 blocks
of sentinel are written on
each output tepe and the
data is read in as above.

Set for every ascending
cycle. Compares (A) and
(B), transferring to ©3

if (A) is the lesser and

O}, if (B) is the lesser.
Since the routine handles

a split key, it is possible
to make two tests on every
item and three tests on
items whose first half keys
are equal.

Set for every descending
cycle. Compares (4) and
(B) as in®Ql except that
the transfer to ©°3 occurs
when (A) is the greater
and to ©l} when (B) 1is the
greater, ‘

Transfers A item to output.
Sets OSA-

Entry Point

Entered after instructions and
constants have been initially
read in. Re-entered at beginning
of each cycle.

Entered from °Ala, ©Bla after
transferring any item which is
not ' the last item in its own
input block. Entered from °A2a,
OB2a after transferring the last
item in an input block but not
the last in an input string.
Entered from C°RA1, ©RB1l at the
end of an output string,.

Entered as in ©°Q1

Entered from °Ql when (A) is
less than (B). Entered from

Q2 when (A) is greater than

(B)., Entered from °RBo, CAlb,
OA2b after completion of a B
string. Entered from ©SBo, ©Alb,

OA2b when B tape is complete and
A string is not complete. Enterec
from ORA2, ©Alb, ©A2b when B

tape is complete and there {is

an additional string on A tape,

6;1;1;15



®
o

op2

oP3,

opj

@ °

4=952n1

1/19/50
Code C=10

Tpansfers B item to out- Entered from“Ql when (B) is
put. Sets ©O5B. less than (A). Entered from

Q2 when (B) is greater than
(A). Entered from °RAo, ©Blb,
OB2p after completion of en A
string. Entered from ©S.o, OBlb,
OB2b when the A tape is complete
and the B tape is not. In this
case the remaining items in the
B string will end the B tape,
since uneven strings can only
occur in A. . " . o

Initially sect for each Entercd on &quality .side of test

ascending cycle., Writes for end of output.

output block on tape 5.

Tests for end of output

string by counter s. If

the end of the string has

been reached the counter s

is set back to zero and

the routine transfers to

O7a which sets ©97b, and

Op2, 1If the end of the

string has not been reached

the counter s is increased

by unity and the routine

transfers to °9.

Alternate print routine for As above
ascending cycles. Writes
output block on tape 6.

Tests for end of output

string by counter t. IT the
end of the string nas tzen
reached thie counter t is setb
back to zero and the routlne
transfers to 97b, which sets
072, and OP1, If the end of
the string has not been reached
the counter t is increased by
unity and the routine transfers
to ©9,

Alternating print routines for . ds above
descending cycles. Transfer

to 97c and ©7d4 as OP1 and °P2

transfer to ©7a, and ©7b.

Entered on last cycle only. As above
Transfers directly to °9.

6°1°1;16



°9

OSA

o5B

OAla

%al1p

OBla

OB1lb

CLla

Transfers (rI) to Z. Reads
Tg to rI. SetsZ+l equal
to Z. Clears output block
counter m to 2zero.

Tests for end of A input
block. Set by ©3. If the
end of block has not been
reached, control transfers
to CAl, If the end of in-
put block has been reached,
control trensfers to °Ll.

Tests for end of B input
block. Set by O).].. If the
end of block has not been
reached, control pransfers
to °Bl. If the end of block
has been reached, control
transfers to OL2,.

Initially set. Resct by
ORA1 for every new string.
Transfers control to °C. .
Reset by ©1)i for each new
cycle.

Set by °RBo, °SBo. Returns
control to ©3,
Initially set. Resct by

ORB1 for every new string.
Transfers control to °Q.
Reset by 91l for each new
cycle.

OSAO .
3

Set by ©Rho Returns

control to

Transfers auxiliary block C

to A. Sets Z+1 equal to C,
T, equal to Tg, °Lib. Tests
new (A for sentinel. Ir

equal to sentinel transfers
control to 9SA. If not equal
vo seatinel, sets'x counter to
zero and tests for end of in-
put string. If equal to end
of string, transfers to ©RA,

4-952-1

1/19/50
Code C=10

Entered from end of output
string comparisons, directly
when end of string has not
been reached and from °©7 when
end of string has beén reacheds

Entered on inequality side of
test for end of output block
or from-°9.

Same as ©GA.

Entered from inequality side of
the test for end of input block,
and transfers to °Q, prior to

completion of B string or tape.

Entered from inequality side of
the test for end of input block
and transfers to °3, when current
B string or tape is exhausted.

Entered from inequality side of
the test for end of input block
and transfers to °Q, prior to

completion of A string or tape.

Entered from inequality side of
the test for end of input block
and transfers to Ol when current
A string or tape 1s exhausted.

Entered from equelity side of
test for end of A input block.

6.,1.1.17



%L1b

OL2a

OL2b

OA2a

OA2b

OB2a

OB2b

o

if not en2l to cnd of
atring, incre-so° u counter
we vnify ond transters o
Ch2e :

Transfers auxiliary block
E to A. Sets Z+l equal to
E, T4 equal to Tg, ©Lla,
Remainder as in OLla,

Transfers auxiliary block D
to Be Sets 2+1 equal to

D, Tp equal to Ty, OL2b.
Tests new(Bg) for sentinel.
If equal to sentinel trans-
fers control to ©SB. If

not equal to sentinel, sets
y counter to zero and tests
for end of input string. If
equal to end of string,
fers to °RB, If not equal to
end of string, increases ¥
counter by unity and transfers
to OB2. ’

Transfers auxiliary block F
to B. Sets Z+1 equal to F,
Tp equal to Tg, °L2a. Re-

mainder as in 9L2a.

Initially set. Reset in
ORA1 to begin new string.
Reset in ©llj to begin new
cycle.

Set by °RBo, °SBo. Returns
control to “3.
Initially set. Reset in

ORBl1 to begin new string.
Reset in °ll to begin new
cycle.

Set by 9%RAo, °Sho. Returns

control to O,

trans-

A-952~=1
1/19/50
Code C~l0

See 9Lla

Entered from equality side of"
test for end of B input blocke.

See CL2a

Entered from inequality side
of test for end of string and
transfers to °Q prior to the
completion of current B string
or tape.

Entered from inequality side of
test for end of string and trans-
fers to °3 when current B string
or tape 1s exhausted.

Entered from inequality side of
test for end of string and
transfers to ©Q prior to the
completion of current A4 string
or tape.

Entered from inequality side of
test for end of string and trans-
fers to ©li when current A string

~or tape is exhausted,

6.1.1.18



"’ °RAo

ORA1

ORA2

O%RBo

ORB1

OSAo

03541

%SBo

°sB1

Initially set.
in 91l for eve

Reset
ry new

e £=952-1

1/19/50
Code C=10

Entered from the equality side

.of end of string test, when A

cycle. Sets ©RB1, ©Blb,

OB2b, Clears
to zero.

Set by °RBo.

ORAo, ©Oala, QA2a,

counter to zer

Set by ©SBo.

u counter

Resets

O

Clears u

counter to zero.

Initially set.
O1ly for every

Reset 1
new cycle

Sets ORAl, CAlb, ©A2b.
Clears v counter to zeroe.

Set by “Rho.

ORBO, OBl a, OB2a.

Resets

v counter to zeroc.

Initially set.

Reset

in %1L for every new
cgcle. Sets ©SBi, ©Blb,
oB2b, Transfers to ©l.

Set by OSBo .
to °15.

Initially set.

Transfers

Reset 1

Clears u

n

Clears

string is completed and B string
is not. Transfers to °L.

Entered from the equality side
of end of string test, when A
string is completed after B
string. Transfers to °Q to
start next string.

Entered from the equality side
of end of string test, when A
string is completed after B tape
and another A string remains.
Transfers to °3,

Entered from the equality side
of the end of string test, when
B string is completed and A
string is not. Transfers to

o3,

Entered from the equality side
of end of string test when B
string is completed after A

string. Transfers to °Q to

n

O1l; for every new cycle.
Sets ORA42, ©SAl, ©Alb,

oA2b. Transfe

Set by ©SAo.
to 015 .

rs to ©3.

Transfers

6e1.1.19

start next string.

End of A tape. Entered from
equality side of sentlnel test
in ©°L1 when A tape has been
exhausted prior to B tape.

End of A tape following end of
B tepe. Entered as in ©®Sio.

End of B tape. Entered from
equality side of sentinel test
in 9L2 when B tape has ended
prior to A tapeor last A string.

End of B tape following end of
A tape. Entered as in ©SBo.



O15a

O15p

O1ha

%1hv

olbc ’
%1hd

Initially set., Tests for
incomplete output string.

Ad justs counters u, v, s
for next cycle. Sends 2R
to R, 4R to 2R. Transfers
to °1h.

Set on last cycle only from
the equality side of the test
in 91, Problem ends here
after writing 3 sentinels on
output tape and rewinding all
tapes.

Initially set. Alternates
with °1b on all ascending
cycles. Sets ©P3; ©7c;
°02; Ty, T¢g equal Ty and
Tgs 9lb. Resets all qther
initial conditions.

Set in %1lia, Resets ©1lha;OPl,
©01;974;T,,T}, equal Ty

and TB’ esets all other
initial conditions.

Replace °1lia and °1lib when
first cycle was Special
Descending-following=-
Descending Cycle

A=952-1
1/19/50
Code Cel1l0

Entered from ©SAl, ©SBl at end
of both A and B tapes.

Entered 2s in ©15a.

Entered from ©15a to prepare
for succeeding cycle.

Same as °1la.

Same as °1la.
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END OF STRING § END'OF TAPE FOR TWO TAPE EXTERNAL COLLATION

JTrans fer
B

RBo

Trag 5 ferl

'. 2
= oea nol ex;:D

Ca.w_‘.:-, ) '\Neu cyﬂe
A=>B ’

F\"E‘s —-;-a-,_.‘ 5

SA. .Tﬁd%&f{'ﬂ

New cyele

" lase
Az =P s

Cave
B—=>A

@oes rol ex :a

Cases
Bs >AHA>As
Bs =>As

\%g’f"a .Doc'.s ol exi s'D

Nou cycle

ITEM QUAN | DESCRIPTION

MATERIAL

BILL OF MATERIAL

ECKERT-MAUCHLY COMPUTER CORP.

PHILADELPHIA, PENNA,

ALL DIMENSIONS ARE IN INCHES
TOL. UNLESS SPECIFIED OTHERWISE:

MAT'L.

"“‘"l L [ HoLE | ANG. UNIVAC -Cid
[—OJ'G‘“/ Flow Chaprt
DR. A.wi. o DATE /-4 -2"¢ j
- % B # 751
¥ ” CH'K. Af /. L |SCALE
4§~ LET. REVISIONS DATElCHK | APR. R - v ENG. £ £..S. ' 1. T. &,
] :




ST T e ————— eyt YT - ————

o e e i e g

todg<daBoOPM ,1?amwunauunnwb
Nﬁ

P laa R=y

Qs Ta™ 73 ‘ya

'AIO. TB LTJ. r = r_ "
‘3ia ida Phrng .
"Lia ATa 4 =0 *R

Tsand Ty ~output topes

Gdo-5 y

/]]:\TRGG.:/ instructe S / H=1:0 :‘t M-l H
. from }: =

TWO-TAPE EXTERNAL COLLATION--ASCENDING 'E DESIENDING SERIES

—|sentinels

Ps
-15b

7 il
@ "?f “7a [ 5 fl:’r[ meo
(.74 74}
OB
Legend

Input block to be collated from tapes 3 or §
Input block to be collated from tape 4 or

. Reserve input block for A string

Reserve input block for A string
Reserve imput block for B string
Reserve input block for B string
Output block - ;
Cyocle number

Number of items per block

Humber of blocks per string on input tapes
Sentinel ' :
Tape

Current input tape

Final output tape

Address of block contained in rI
Number of worde per item

First half of key

Becond half of key

Rewrnd Tp
write tape

on €ach

Lirile 3 bloe ks

read
batKward

Oulpu t fqbr."

label on
p

[Z+a>Z '*'@ TA

A1 >4

gri>=y

7;?""'”:‘:- |
E*B)D
> rd

241D

_,[IZ.L:.&.

+1=F

bipile 25
oh Ty Rewmd
all tapes

GQ“‘ ™me - 'qc’

w-3(y+y-Boy-g g] _
Te
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Copyright 1950 by

/ A-952=3
Eckert-Mauchly Computer Corps , Code C=10
. Subsidiary of Remington Rand Inc. 1/17/50

‘ EXTERNAL COLLATION ON TWO TAPES USING ONLY FOUR

UNISERVOS - ASCENDING AND DESCENDING SERIES

TAPE INTERLOCK ELIMINATED

7-WORD ITEM - 7th WORD IS KEYWORD

At the conclusion of Internal Gollation, the
first block of instructions is in the memory
and the second block is in rl.

000 31 060 1
31 120. }Read instructions for ascending
001 731 180 . and descending cycles
31 240 . .
°1b 002 [00 000 o |
31 300i |Read instructions for Special
003 [}1 360 . ;Descending cycle and transfer
31 j1200  to III
; ool {30 Lo .
o U 30Q
©1a % 002 00 000 00 000 éInstructions for special cycle:
# 003 00 000 00 000 /Cleared if number of cycle 1is
.} odd (see Internal Collation)
#+ 00l 00 000 00 000 ,
——— = —— == —= ==
005 82 000 : .ERewind Ty, T» and mount new tapes
81 000 {on these UNISERVOS
006 X 000
l K 000
% °2 oo7 |
7 143 300 ., Tape A —> rI
- B 960l H
# 007 L1 300 B 960
008 s 201 ,
Q 147 H-1:0
009 € 960 H-1-—-H
F 285 1

rF = 000111 000000

6.1.2.1



010 51 200

A-952-3
Code C-10

1/17/50

c 51 200! Every odd cycle
011 ;51 200 -
- L3 50} |Write 3 sentinel blocks on output
012 fSZ 200 ytapes 1 and 2. With tape moving
= i 600 } | backward, read data from tape 3 to
013 Is2 200 s 720) A,C, rI and from tape 4 to B,D.
- 720
o1y [52 200 ;
) L3 780 |
015 [B (775) _ Keyword of (B)
°Q1 000 |
016 [B (595) Keyword of (A)
b 0231 (a}:(B)
o17 |oo 000 .
- 00 ooq |
o5 018 [B 206 éﬁ B 000 C (906) (A} —> output
: . 01 _; "': > - ce *
019 |R Ohly N ‘
- ” U 028
% 010 53 200 53 2001,' Every even cycle
# 011 53 200 1 sho ‘
# 012 5l 200 k2 600
# 013 54 200 2 720
# 01l 5l 200 41 780
0q2 #015 B 775 K 000
#016 B 595 T 018
# 017 00 000 U 023
# 018 B 206 E 016
#019 R ol U 028 |
Oca 020 L 217 B 539 T (0xx) - rL  (N)
B 016 x
021 S 204 x+1
Q 058 x+1 ¢ N.Test for end of A block
%Al1a 022 [C 016 x+l —> x
U 015] —> oQ
oa1tb 022 € 016 U 018 > 03 -

6016202



\ 4-952-3

Code C~10
1/17/50
023 B 206 B 000 C {906) (m) (B) -» output
E 015
o2 R Ohly
U 028
Ocp 025 L 210 B 719 K 000 (W)
B 015 v .
026 S 20k ' y+1
qQ 069 y+1:N. Test for end of B block
oB1a 027 .C 015 oyl >y
) U 015 ---» 00
oB1p #027 C€ 015 U 023 ~> o)
028 L 208 i Trm sfer to G
. H oj1 7 subroutine
029 S 205 I
H 0LO :
030 X 000 g
H 039 5
031 X 000 f Setting up instruc-
‘H 038 § tions for transfer
032 X 000 f below
H 037 ¢
033 X 000 ;
~ HE 036 :
o3y X 000 |
) c 035
035 ‘B () .
036 B ( +1) 2
p ¢ (g01) ] !
037 |B ( +2) 1 ]
- C (902) | ¥M'ransfer 7-word item to output block
038 {B ( +3) L
‘ C (903) |
030 |B ( +4) .
- c (9oL) |
oho IB ( +5) S
T Y (905) R
ohl B ( %5 -
¢ 1906) .
oh2 B 266 B 000 C (906)
Q C4hs m+1:N. Test for end of output block
oy a4 202 m+l

- c 206 mel > m
ohly 100 000 .
- T )l

. . v ——— S - i

6'132G3



A-Qbz~-3
Code C-10

1/17/50
End of G block

°p1 o5 ‘51 900 1 Print out a complete block of output
) B 965 s R
opp #0LS 52 900 B 966 t’!
opy +#O0L5 53 900 B 7965 ] ( Print out on proper teape
opl, #0L5 Sk 900 B 966 t
o6  L(h){660) (rI) > %, Tg =TI
L 96y 2R
oy A 201 +1
Q@ 052 s+1:2R
o8 (€ 965 s+1 > 8
- 00 000
4 o48 C 966 00 000 t+41 > t.
ohg B ohé ,
E 215 000(840) 000000
oso0 € OL6 Z+l —> 2
207
os1 € 206 m =0
U ohly .
o52 B OS5 d End of String
s 216
053 C 05
J 216 S Alternate output tape and
osp, X 000 jnterchange s and t
06 000
o055 A 048
c ohs 4
056 € 965 IClear s and ¢
c 966 3
057 00 000
U 249
056 B 217 v (600) z sho , 4ot A block
o0 320 :
059 R 093
7O0RD
060 £ 218 | Irg = Ty
- Goooyd N
061 (B 5hO (A,)

Ao
(Ag):S Test for end of A tape




A-952-3

Code C-10
1/17/50
#0601 B sho @ 115 . - o> OSAL
°,;7 062 B 212 i o1 | ’t Zel - X
063 S 213 " ~(«-00060 000000);  Alternate X
c 212 X
06 J 21 »
v [ 63 L 961 R
2 S u
065 B9 A 201! MRS 3
oragtfo6s F 285 U 067
F 28 '  rF = 000111 000000
066 [ > 091;1 S utl:iR  -—> ORAO
# 066 F 285 Q 102 :  —» ORAl
067 C 962 ‘utl > u
! r ? B 256 :
068 'C 016 3 x =>00Q
0A2a U 015 :V -
osob¥o6s ¢ 016 U 018 > 03
069 B 211 Y (780) Z 720. End of B block
00 000 g
070 R O |
! 93 U 080
o711 E 219 lrg =g
‘. o c ohé6 f (5.)
o BT Q 113 (Bg) : S Test for end of B tape
- —  9SBo
#4072 B 720 Q 115 —> 0SBl _
o— =
e o3 B o2 H 215 ‘7 Z+1 = Y
o7, s 214 -(-00060 000000)  Alternate Y
X c 211 i
0 J 21
7 ¢ L 961 R
B w
o7 903 A 201 v+l

6.2 .45




4-952-3

Code C=10
1/17/50
o771 \F 285 . rF = 000111 000000
Q@ 0991 v+l ¢ F{‘.‘5 URBo s
4to77 F 285 Q 107 ——> ORB1
078 C 963 v+l —> Vv
- B 255
079 € 015 . y=0
CB2a U 015 —> 0Q
oBam 079 C 015 U 023 - > 0)
oo H 086 ‘i 7 Subroutine: transfer
: I from storage block to
g { A or B
A 203 000010 0000101
081 H 087 ; =
. X 000 | }-
082 H 088 !
X 000 ' { Setting up transfer
083 H 089 I instructions
X 000 }
o8y H 090 s
X 000 ;
o8 C 091 J
LR () L 200 S
08 Y ~.
= z )'] ;
087 Y (+10) |
= Z (+1o)]
088 |¥ (+20) 2 (+20)] i
+
089 [Y (+30) 2 > pransfer block
- Z (+30)§ f
090 |Y (+40)
- z (+40)]
o X050 g as0)]
092 F 218 Extractor for tape no.
- B 0L6
093 [oo 000 -
U (c+1)
°Rao 09} B 228 End of A string before
B
c 077 ,RB1
095 C 962 u=20
AR 00 000

6’:‘.:.1_'.-)5




Code C=~10
1/17/50
096 B 230 C 015 U 023
H 027 +Blb
097 C 079 +B2b
5 U 023
098 00 000
00 000
ORBo 099 B 226 End of B string before
A
C 066 .RAl '
100 B 232 C 016 U 018
, H 022 JAlb
101 C 068 - LAZb
U 018 |
Oral 102 B 224 , End of A string
: after B
C 066 ~ .Rio
103 B 231 C 016 U 015
H 022 . eAlam
0, C 068 WA22
C 962 - u=0
105 V 255 {x=0,y=0
W 015 v
106 C 963 v=0
U 015
ORB1 107 B 225 End of B string after
A
c 077 «RBo
108 B 229 C 015 U 015
H 027 .Bla
109 C 079 .B2a
U 105
®°sao 110 B 23kL End of A tape before
B
072 .SB1
111 F 285
U 096
OSBo 112 B 227 End of B tape before a
c 065 .RA2
113 B 233 B 54o Q@ 115
¢ 061 .SAl
11, F 285
U 100
°a 115 (B 224 . End of cycle
C 0664 .Rdo
%66 115 00 000 U (c+1) igmly on last cycle)

- . . DR -
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Code C=10
1/17/50

7
116 B 225 §
- ¢ 077 .RBo ;
117 B 229 | ;
H 027 .Bla g Resetting con-
' trols for next
118 € 079 .B2a ’ cycle
‘ B 231
119 E 068 A2a
C 022 «Ala
120 B 235 ,
c 061 .SAo %
121 B 236 ?
c 072 -SBo N
°7 122 Y 240
Z 010
123 250 Changinz instructlions for
z 240 beginning of new cycle
12l 010
Z 250 J
125 (¥ 260 A
B_237) !
125 Y 270 B 209 Resetting constants
126 2 210
125 .
127 B 238 1 300 B 960
H 007
128 S 239 -(=20000 000000) »Chango initial
- read-in
[ c 238
129 |\J 239
v 281 -
bl J
## 129 J 239 V 283
130 W 045
B 129 Chenge write-out
71nstructions
131 s 280 - (-00000 000002)
C 129
132 J 280
5 B 223
133 C O4
L 96l 2R -—> rL 3
13y X 00¢ ra = 2R
S G655 2R - s

601.2.8



4=952~3
Code C~10
1/17/50

135 00 000
Q 138 2R-s ¢ 2R
136 H 962 2R - s —> u
965 2R = 3 —> s
137 € 963 v=0
U 143
138 S 966 2R - ¢
Q 141 2R - t ¢ 2R
13 H 963 2R -t —> v
? ? 965 2R - t —> 8
1ho 962 u=20
U 1h3
i1 K 000 Clear raA
C 965 s =0
12 € 962 u=0
C 963 v=_0
143 € 966 t =0
B 96l 2R —>» ra
iy H 961 2R -—> R
X 000 LR —> ra
i4s C 964 IR — 2R
U 006 Return to ©2
1h6 00 000
00 000
17 61 000 Rewind T, to leader
L3 sho Read backward:(rI)—> A,T3 > rI
1h8 285 rF = 000111 000000
71 970 Write tape label on Ty 20/inch
149 R 115 . .6b
U 012 Transfer to ©2
150 51 200 K
51 200 $Three blocks of sentinel on end of
151 51 200 4 output tape
82 000
152 83 000
8l 000 { Rewind all used tapes
153 81 000 4
50 150 Tp —>» S.C.
154 30 000
90 000 Stop program

6.1;2;9



200
201
202
203
20l
205
206
207
20R
209
210
211
212
213
21l
215
216
217
218
219
220
221
222
223
22l

000000
000000
000010
000007
000001
B 000
B 000
B 000
Y 260
B 719
Y (780)
Y (600)
" ~00060
| ~00060
£000(740)
{~10000
B 539
[030000
[ouoooo

c 965
F 285

4-952-3
Code C-~10

1/17/50

Constants

000001
000007
000010
000000
000001
C (906)i
c 906
C 955
B 237
K 000
Z 720
Z 54O
000000
000000}
000000
000001}
T 027
000000

000000}

00 000
209k

Sentinel

m (variable)
m=20

N(for m)

N (for y)

or Y 840 Z 720 (Y)

or ¥ 660 Z 5h0 (X)

or 000060 000000. To glternate X(C,E)

or 000060 000000 To alternate Y(D,F)

or any other auxiliary storage block

(z+1)

or 010000 000001 To alternats P, send t

or B 539 T 018 H(for x)(varisble with
cycle)

or 010000 000000 -Tape A

or 020000 000000 Tape B

«Réio

6.1.2.10



225
226
227
22R
229
230
231
232
233
23l
235
236
237
238
239
2ho
2l
2h2
a3

2hs
21,6
2ly7
21,8
249
250

285
285
285
285
015
015
016
016
sho
720
sho
720

¥ ® m e a a o a +- "9 =5 o1

Y 270
1 300
[-20000
53 200
53 200
sly 200
sh 200
sl 200
B 775

B 595
00 000

B 206

R oLl
51 200

099
102
067
107

D o O O

015
023
015
018

O g a o «

115
115
110
112
209

w W OH O QO

960
000000
53 200
b1 sho |
h2 600 5
L2 720
i1 780

g

K 000 i
T 018
U 023
E 016
U 028

N
e e e et o

51 200

4-952-3

Code $-10

1/17/50

+RBo
+Ral
«RA2
+RBl1
«Bla, .B2a
+Blb, .B2b
eila, .a22
«iilb, +a2b
eSal
«SB1
e Sao

«SBo

or 13 300 B 960. Initial read instruc-
tion for tape A

or 020000 000000, To slternate tape a
read-in instruction,
odd and even cycles

Instructions for next cycle (even, to
begin)

6e1e2.11



4295243
Code C=-10
1/17/50

251 51 200 h3 5ho
252 52 200 Ll 600

253 52 200 Ll 720

25, 52 200 L3 780 { ITnstructions for next cycle but one,
and also current cycle (odd, to begin)
2656 B 775 K 000

256 B 595 T 023
257 00 000 00 000 -
258 B 206 E 016
259 R Oh)y U 028 |
260 B 719 K 000
261 Y 780 Z 1720
262 Y 600 Z 5l4o

263 -00060 000000

26l  -00060 Q00000 |
265 000840 000000 ;Constants for even cycle
266 -10000 000001
267 ‘B 539 T 018
268 010000 000000

269 020000 000000
270 B 719 K 000

R I

271 Y 780 Z 720
272 Y 600 2 5lo
273 =00060 000000
27,  -00060 000000 7Constants for odd cycle
275 0008),0 000000
276  -10000 000001

277 B 539 T 023
278 030000 000000

6e1.2412



4=952-3
Code C-10

1/17/50

b
1

279 040000 000000 <

280 [}OOOOO 0000023 or 000000 000002, To alternate read and
write instruction con-
stants, odd and even

cycles
281 53 Q00 B 965
282 L2 660 L 96l
283 51 900 B 965
28l Ll 660 L 96l
285 000111 000000 e
5ho - 599 4 = current input block from tape 4
600 - 719 C and E = storage blocks for a
720 - 779 B = current input block from tape B
780 - 899 D and F = storage blocks for B
900 - 959 G = output block
960 H = no. of cycles needed for collation
961 R = no. of blocks in current string
962 u = no. of 4 input blocks collated per
current string
963 v = no. of B input blocks collated per
current string
96l 2R
965 s = no. of output blocks onto T, colm"
lated per current string :
966 t = no. of output blocks onto Tg col-
lated per current string
971 Tape lebel

6.1.2.13
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t ; _..\"". - :'. P R s Y
Jorert ~dMeuchiy Cempusor Corp.

jubsidiary of Remington Rand Inc.

Connector

A-952-3
Code C-=10
1/20/50

TWO TAPE EXTERNAL COLLATION USING

ONLY FOUR UNISERVOS

ASCENDING AND DESCENDING SERIES

Function

Enfrv Point and Use

Ol1a

O1v

02

Q1

Initially set. Rewinds Tj
and Tp and replaces them
w th blank tapes.

Set in Internal Collation.
Reads instructions for Speclal
Descending -~ following - Ce-
scending cycle and transfers
to special cycle.

Makes test for the last cycle.
If the current cycle is the
last, rewinds final output
tape to the leader. Writes
tape label in first block of
Tp and reads Ty to A, C and
rI, Tg to B,D and sets ©6b.
If the current cycle is not
the last, reads Tp and Tp

to memory as above, and
writes three sentinel blocks
on each of the two output
tapes.

Initially set for every

ascending cycle, Compares
(A) with (B), transferring
to 03 1f (A) is the lesser,

and to ol 1f (B) is the lesser.

6.1.2.1}

Entered following the initial
read of instructions and con-
stants when the number of
cycles required to complete
collation is odd.

Entered following initial
read of ascending - and -
descending - cycle instruc-
tions when the number of
cycles required to complete
collation is even.

Entered from °21, and re-
entered from 07 at the
beginning of each new cycle.

Entered from ©Ala,®Bla,

after the transfer of any
item which is not the last

in the respective input
block. Entered from ©A2a,
OB2a after the transfer of

an item which 1s the last

in the respective current
input block, but not the last
in the input string. Entered
from ORA1,9RBl, after the
completion of an output
string.



22

Pl

P2

’P3,°Pl4

’3

L

4-952-3
Code C=10
1/20/50

Initislly set for every de- Entered as in ©°Ql.
scending cycle. Compares (A)

with (B), transferring to ©3

i1f (A) is the greater, and to

o}, ir (B) is the greater.

Set at the beginning of every Entered from the equality
ascending cycle, reset by op2, side of the comparison for
Writes output block on tape 1, end of output block.
reads a block of data from Tg

to rI, transfers data previously

stored in rI to 2 and substitutes

Z+1 for %Z. This routine also

tests for end of output string

(counter s), substituting °P2,

and s equal to zero 1f the end

has been reached, or increasing

s by 1 if not.

Set by OP1. Performs same See OPl.
operations as CPl, but counts

blocks per string with counter

t. When string is completes,

substitutes °P1 and t equal to

zero again.

Alternating print routines for See OP1
descending cycles, performing

same operations as 9Pl and ©P2
respectively.

Tpansfers current A item to Entered from °Q1 when (A)

output location end sets O5A. 1s less than (B). Entered
from °Q2 when (4A) is gresater
than (B). Entered from 9RBo,
OA1b,942b, when B string is
complete and A string is note
Entered from ©9SBo,%Al%,CA2b
when B tape is compliete and
A string is not. &ntered
from SRAZ OAib,042b when B
tape is complete, and A string
complete, out A tare 1s not.

Transfers current B item Entered from 901 when (B) is
to output location and sets less than (A}, Znitsrcd frem
°5B., 0Q2 whan (B) is grezber than

(A). Entered from ©Rho,OBlb,
OB2b, when A string 1s com-
plete end B string is not.
Entered from ©Sho,©°Blb,CB2b,
when A tape is complete and

6.1.2.15 B tape is not.



\ "}’5A

)SB

’Ala

’Alb

Bla

JBlb

Lla

: Set by oho

Set by ©°3. Tests for end of
A input block. If block is
not exhausted increases X
counter and transfers to

°ap1, If block is exhausted,
transfers data in an auaxil-
iary storage block to A

block and tests new (Ag) for
sentinel. If (4y) is sentinel,
transfers control to ©8Aj if
not, transfers control to ©Ll.

Performs same
operations for B input
block as does OSA for A,

If (B,) is sentinel, trans-
fers control to ©9SB; if not,
transfers control to 9LZ2.

Initially set for every new
cycle, and reset by ©RAl in
preparation for & new string.
Returns control to °0 when
current A item is not the last

~in the A block.

Set by °RBo,%SBo. Returns
control to 93.under the same
conditions as in CAla. ‘

Initially set for every new
cycle and reset by ORB1 in_
preparation for a new string.
Returns control to °Q when the
current B item 1is not the last
in the B’ blocke. v o

Set by 9RAo,%SAo. Returns
control to Ol under the seame
conditions as in ©Bla,

Iniﬁially_set for every new
cycle and reset by °Llb. :

" Tests for the end of the A

input string. If the string
is complete, transfers control
to ORA; if not, -transfers to
CA2, Sets OLlb. ’ ' :

6;1.2;16

Entered from inequality side
of test for end of output
block, or following ©P
routine.

See OSA .

Entered from the inequality

side of the test for the end
of the A block prior to the

exheustion of the current B

string or tape. ‘

Entered from the same point
as OAle when the current B
string or tape has been ex-
hausted. -

Entered from the inequelity

side of the test for the end
of the B block prior to the

exhaustion cf the current

Z,

A string or tape.

Entered from the same point
s OBla when the current A
string or tape has been ex-
hausted,

Entered from the inequality
side of test for sentinel
in O5A, when auxiliary block
C has just been transferred
to the A storage location.,



°L1b

0.I;Zaa

OL2b

OA2a

%A2b

OB2e

9B2b

’SAo

Set by ©Lla and resets °Lla,
Otherwise, performs same
operations as those done in

OL1a.

Initially set for every new
cycle, and reset by ©°L2b.
Tests for the end of the B
input string. If the string
is complete, transfers con-
trol to ORB, if not, trans-
fers to 9B2. Sets CLZb.

Set by OL2a and resets ©L2a.
Otherwise, performs same
operations as those in OL2a.

Initially set for every new
cycle. Reset by °RAl in
preparation for a new string.
Returns control to ©Q when
currently completed A block
is not the last in the A
string.

Set by ©ORBo,°SBo. Returns
control to ©3 under the same
conditions as in 942a.

Initially se% for every new
eycle, and recset by 9Rul,
Returns control te 99 when
the currently completed B
block is not the lest in the
string.

Set by °Rio,%SAo. Returns
control to Ol under the same
conditions as in ©B2a.

Initially set for every new
cyzle., Sets °SB1,9Blb,0B2b.
Transfers to Ol.

6.1.2.17

A~Q52a%
Code C=-10
1/20/50

Entered from the same polnt
as ©Lla, when auxiliary
block E has just been trans-
ferred to the A storage
location.

Entered from the inequality
side of the test for sentinel
in 95B, when suxiliary block
D has just been transferred
to the B storage location.

Entered from the same polnt
as OL2a when 2uxiliary block
F has just been transferred
to the B storage location.

Entered from the inequality
side of the test for the end
of A string in ©L1 prior to
the exhaustion of the current
B string or tape. '

Entered from the same point
as Q422 when the current B

- string or tge has bson ex=

hausted,

Entered from the inequality
side of the test for the end
of B string in ©L2, prior to
the exhaustion of the current
A string or tape.

Entered from the same point
as 9B2a when the current A
string or tape has been ex-
hausted.

End of A tape. Entored from
equality side of test in

OS54 when A tape has been ex=-
haustcd and B tape has not.



SAl

'SBo

'SB1

'‘Rho

'RAl

RA2

RBo

R]B1

5a

Set by ©°SBo. Transfers to

6.

Initially set for every new
cycle. Sets 0SA1,%RA2;0Alb,
OA2b., Transfers to ©3,

Set by 9Sio. Transfers
to 060

Initially set for every new
Stl’ing- Sets ORBl,OBlb,OBZb.

Resets u equal to O. Transfers

to °l.

Set by ORBo. Resets ©RAo,u,
x and y,%Ala,®A22 for the
beginning of a new string.
Transfers to °0.

Set by OSBo. Sets x and u
equal to zero and transfers
to 030

Initially set for every new
{f};l'l;;g. Sets oRAl,oAlb Oaclb.
Rcscts v equal to O, rans-
fers to ©°3,

Set by ORAo. Resets ©RBo,

v, x and y, ©Bla,9B2a for

the beginning of a new string.
Transfers to °Q.

Initially set. Resets all
controls for string and tape
endings preparatory to the
beginning of a new cycle.
Transfers to °7.

6.1-2.18

A-G52=3
Code C-10
1/20/50

End of A tape following end
of B tape. Entered from the
same point as ©SAo when A
and B tapes have both been
exhausted.

End of B tape. Entered from
equality side of test in O5B
when B tape has been exhausted
and A tapec has note.

End of B tape following end
of A tape. Entered from
same point as ©SBo when A
and B tapes have both been
exhausted.

End of A string. Entered
from equality side of test
in °L1 when A string is ex-
hausted and B string is not.

End of A string following end
of B string. Entered from
same point as ORAo when A

and B strings are both ex-
hausted.

End of A string after end of
B tape. Entered from same
point as ORAo when A string
and B tape are both complete,
and additional A data remains
to be trensferred.

End of B string. Entered
from equality side of test
in OL2 when B string is ex-
hausted and A string is not.

End of B string following end
of A string. Entered from

same point as ORBo when A and
B strings are both exhausted.

Entersd from OSAl or ©SBl on
ell cycles but the last.



)7b

’7¢,07d

Set by 02 at the beginning

of the last cycle (ascending)
:rites 3 blocks of sentinel
on final output tape, rewinds
all tapes and stops program.

Initially set and is reset

by 97b at the end of the next
cycle (descending). Sets
0Q2,9P3,°7b; resets all other
controls necessary to initial
setting of descending cyclej

h=Q52- 3
Cole (=10
1/20/50

Entered from ©SAl or ©SBl
on the final cycle.

Entered from ©%6a at the end
of the ascending series.

and determines value of counters

u, v and s for next cycle.
Transfers to 92,

Set by ©7a and resets O7a.
Performs similar functlions
as 07z at conclusion of
descending series in prep-
aration for next ascending
cycle. Sets ©Q1,9F1,07a.

Analogous routines to °7a,
97b used only when $pecial
Descending cycle has been
used.

6.1.2,19

Entered from %6a 2t the end
of tho descending series.

See 972,07b
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' A—OS:’?::':’:
Copyright 1950 by 4=
Eckert-Mauchly Computer Corp. éﬁéﬁdéﬁo
+* Subsidiary of Remington Rand Inc:

TWO-TAPE EXTERNAL COLLATION DESCENDING-FOLLOWING -
DESCENDING FOK SPECIAL EVEN CYCLE RUN

, 5-word Item
Key Digits in Pirst Word < 12 Digits

First block of instructions read into
000-059 from Internal Collation
000 31 060 ' ]
31 120

[ Instructions to.memory
001 31 180 - -
43 4oo T, —> rI backward
002 55 200 Sentinel to T5
14.3 500 TA —3» A
003 55 200 Sentinel to T5
Ll 560 - Ty —> G
ooy, 55 200 Sentinel to Tg
L)y 680 Tg —> B
005 56 200 Sentinel to Ty )
U 107 Transfer for more read-write inst.
006 KX 000 Clear rA
F 180 Nigit extractor to rF
% 007 E (500) Extract from (A)
K 000 ‘A —> rL
008 E (680) Extract from (B)
, T 01l (B):(A)
03 009 B 007 : Transfer ‘A)
F 181 Instruction extractor to rF
010 R 032 Record (00 000 U O011) in 032
U 019
9%5A 011 B 007 ‘ x
A 185 x+1
012 L 189 ' N ‘
- Q 037 Test for end of A input block — ©L1
013 | ¢ 007 ) S x4+l ->x
Op1a U o007} Return to compare . - -—» 9OQ
e - e na—— — ———
—
Alb # 013 C 007 U 009 Return to transfer (AN . —> O

6010301.




A=Q52-2
12/12/49
Code C=10

°p, o014 B 008 Transfer(B)
F 181 Instruction extractor to rF
015 R 032 Record (00 000 U 016) in 032
U 019 |
°cB 016 B 008 v
' : A 185 y+1
017 190 N
- Q 051 Test for end of B block —> ©°L2
018 |{c 008 y+1 >y
_OBla U 007} Return to compare = 9
)B1p¥ 018 € 008 U 01 Return to transferiB) . . > ©
019 E o024 - Qutput Routine
H O
020 4 184 2
H 025
021 X 000 \Bulld up data transfer
H 026 [ instructions
022 X 000
H 027
023 X 000
c o028
o2, B ()
' ¢ (900)] (4) — G or (B) —> G
025 [B ()
6 8 () ¢ (901Y] (A+1) —> G+1 or (B+l) —> G+l
02 B
. [ O C (902y] (a+2) —> G+2 or (B+2) —> G+2 .
27 [B
q % ) C (903)] (4+3) - G+3 or (B+3) > G+3
02f B -
A ¢ (90ly] (a+h) -» GH} or (B+h}) — G+h
029 E 028 m
A 183 m+1
030 L 202 N ‘
Q 033 Test for end of output block —> °P
031 C 024 m+l —>n
- F 180 Digit extractor to rF
032 |00 000 - _
- U (C+1)] Return to test for end of input

block -» Og

601.3.2



4-052-2
12?%2/&9

Code C=-10

°p 033 &d+ 620 (r1) > 2,Tg -> rIEnd of output
1 block
B 199 Tx = T), to start. Z = E to start
# 033 43 620 B 199
# 033 L3 680 B 199
# 033 L4kt 680 B 199
i+ 033 L3 740 B 199
4+ 033 Ll 740 B 199
033 L3 800 B 199
# 033 Li 800 B 199
o3y E 033
C 033 1 > 4
°P1 035 {55 900 i Write on Tg
B 201! m=o
Oop2 $035 56 900 B 201 Write on T6 m=o
036 00 000
U 031
°L1 037 B 207 I _Lné of i imput block
100 Y 560 2 500 or ¥ 620 2Z 500
038 R 106 005 Record (00 000 U 039) in 109
| 9
039 B 500 (46}
200 tnd of tape sentinel -» rL
oyo [o00 000 -
Q o076 Test for end of A tape - %Sio
#:0L0 00 000 Q 088 -> 0SAl
oji B 207 C or E to 2+1
H 199
oh2 S 188 -(=-00060 000000)
207

6.1.303




A-Q52-2

12/12/h9
Code C=-10
oh3 J 188 + 60 -> 188
F 205 030000 000000 to rF
ohy B 033
E 205 3
o5 [c 033 e
00 000! Ty, ->Tx —> ORAo
#0455 € 033 U 065 TA - Tg —> ORA1l
#0k5 C 033 U 083 T, ->Tg — ORA2
ORao O46 B 204 *Blb
c 018
ohb7 B 198
o C 059 *RB1
o8 B 213
C 03k *SB1
o9 00 000
: U 01l Return to transfer(By -» %4
‘L2a, » 050 00 000 00 000
'L2b )
os1 B 208 . End_of B block
H 100:
f2c #051 00 006 U 088 —> 027
052 R 106 Record (00 000 U 053) in 109
» U 095
053 B 680 (§,)
- L 200 End of tape sentinel - rL
oslh, loo coc q
- Q ¢l mest for end of B tape - ©9SBo
F 05l 6 €00 Q 083 —» 0SBl
055 B 208
H 199 D or F to Z2+1
cs6 S 167 -(-00060 000000)
¢ 208
057 J 167 + 60 = 187
F 205 030000 000000 - rF
058 B 033
E 206
059 ¢ 033 Ty — Tg
00 000! _-—> °RBo
6.1.3.1 B



A=Q52

-
"ol

(B).

> Ol

12/12,49
Code C=10
#059 € 033 U 072 Ty > Tx —> °RB1
°RBo0 060 B 196
c okLs «Ral
061 B 203
c 013 *Alb
062 00 000
U 009 Return to transfer (Al — 93
063 00 000 00 000
06y 00 000 00 000
ORA1 065 B 195
¢ o045 *Rio
066 B 191
c 013 sila
% 067 B 035
S 186 -(-10000 000000}
068 C€ 035
. J 186 +1 to 186
0 vV 1 - -
9 | 93 g =0
W 007 | ¥=0
070 F 180 b
U 007 > OQ
071 00 000
00 000
°gB1 072 B 195
C 059 *RBo
073 B 212
h c osh *SBo
07 B 192
c 018 «Bla
075 00 000
U 067 -»> %6
%840 076 B 211
C 051 L2.¢
077 B 204
c 018 *Blb
078 00 000
U 014 Return to transfer remainder of

6,1,3.5



U a2 =0o e
e YL -':.A

12, i7%/09
Code 0~10

°SBo 079 B 210
c oho «SAl
080 B 197
C Ooh5 *RA2
081 B 203
C 013 *4lb
082 00 000
U 009 Return to transfer(A. - ©3
°SBl 083 B 035 Tp
RA2 L 20
9 Te
08}, 00 000
085 B 214 Tp # T¢
i c 087 Tg > Tp
086 B 183 1
H 965 1 > s
087 k£ 963 1 > v
- 56 50@] Write last block on T4:set to stark
#1087 € 962 55 500 1 -> u, write last block on Tg
o2t
%841 088 B 960 H
OL2c; S 183 Hal
: 089 C 960 g H-1 > H
21
090 H 961 2 -»R
X 000
091 C 96é4 L - 2R
00 000
092 k41 000
L 216 6 no. of inst. blocks in special cycle
routine
603 A 183 ~ Move instruction tape
' Q@ Loo . backward to read in ascending and
C3i. L1 000 | descending colletion routine
U 093 *
cy5 182 :
101 ;
096 X 000 : i
102 :
097 000 *Build up Instructions
H 103 f

6.1.3.6



AGRa?2
12/:&4;9
Code C»10

098 X 000
H 104
099 X 000
¢ 105 <
100 Y - 3
- Z « i
101 Y (+10) " g
oz 10 :
102 'Y (+20 A i Transfer intermediate storage
. Z +20‘! { block to working location
103 Y (+30 - i
. 2 +30%° :
10, Y (+LhO : ]
. z (+,0] ;
105 (Y (+50' : *
: 2 (450} J
106 |00 000 -
U (c+1)!
107 L3 740 Tg ->D, Ty, ->rl backward
56 200 Scntinel to Tg
108 56 200 " " Té
U 006 Return to main routine

£ele3e7



A 0NT
A

R AN g
Ll ainy 347

Code C--10
Constants
Digit extractor
110000 111111 Instruction extractor
000010 000010
0CC000 000001
000001  0C0001
000C05 000000
~10000  000000; Minus to stert
~00060 000000, ¥inus to start (used in connecction
N - with B block)
$=00060 000000; Minus to start (used in connection
. - with 4 block)
E 560 K 000 N for & block
E 740 T o014 N for B block
C 007 U 007 *Ala
C 008 U 007 *Bla
E 500 K 000 x =0
E 680 T o014 y=0
C 033 00 000 RAo, ‘RBo
C 033 U 065 RAl
C ¢33 U 083 RA2
C 033 U 072 ‘RB1

COCC2GO 000C0C) Z+1, Z+1 = F to start

End of tape sentinel

B 000 ¢ 900 m=0
B C 0 G50 N for G block
C w7 T 209 .Alb



20l
205
206
207
208
209
210
211
212
213
21k
215
216

500
560
620
680
740
800
960
961
962
963
g6l
965

C 008
030000
04,0000
(Y sé0
(Y 740
56 900
00 000
00 000
00 000
00 000
C 962
000000
000000

559
619
679
739
799
859

U o014 ©Blb
000000 Ta
000000 Tg
Z 500) OL1la

°L1p
Z 680) OL2a

OL2b
B 201
Q 088 <SA1
U 088 '320
Q 079 .SBo
Q 083 +SB1
55 500
000002
000006

A

c

E

B

D

P

H

R

u

v

2R

5.1.349

A-GEZ 2
12/12/49

Code C=10

to start; or ¥ 620 Z 500 =

to start,or Y 800 Z 680 =




1,00
o1
1,02
Lo3
Lol
Lo5
1,06
Lo7
1,08
409
10
h11
h12
L13
Ll
415
L6
hi7
418
419
1,20
L1
22

A-952~2

12/12/49
Code G=-10

This routine is used after the Special Descending -
followed - by-Descending Series Program and ad justs
the necessary controls in the Two-Tape External Colla-
tion Program (952-1).

L1 240
41 120
Lo 000
010
107
017
019
li26
ha7
431
1128
176
o9
176
200
200
21l
212
216
L3k
L33
v 128
B 209

w9 << 0oy oy < @ oW oo @ o N

L1 180
1 060

Y
B
B
C
c
C
C
W
C
L
c
B
H
J
W
W

W

ot E o

180
251
L30
187
189
197
199
007
009
175
175
208
o6
208
216
21l
212
177
179
140

202

-

?Read External Csllation instructions,
tape moving backward, .

2 C hanges refer to coding 952-1; they
alternate the tape rumbers for both
read and write irstructions.

T :

6.1.3.10



L23
Lal

126
L27
1,28
L29
L30
431
L32
433
L3k

J 209
00 000

E 774
Q0 000

53 210
53 210
E 7%
63 000
8ly 000
55 210
53 900

53
86

73

55

A=Q5ZwZ
12/12/&9
Code C«10

202
002 ——> ©1 programming 952-1

Constants

020
052
210
000
052
970
012
210

0h9

6.103.11_
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7450 TAPE EXTEKNAL COLLATION - DESCEXDING FOLLONVING DESCLIDING
SERIES FOR SPECIAL ZVIZY CYCLE RUN :

lonnector

°Q

’3

!

OSA

Function and Purpose

Compares the magnitude of

the current item A with thet
of the current item B, trans-
ferring control to the rou-
tine for placing the item of
greater magnitude in the out-
put blocke.

Sets 954 and transfers the
current item A to the output
location. Tests to -determine
whether or not the end of the
current output block has been
reached., If the end has not
been reached, increases m and
transfers control to °5. If
the end has been reached,
transfers control to ©°P,

Sets 95B and transfers the

" eurrent item B to the out-

put locetion. Tests to
determine whether or not

the end of the current out-
put block has been reached.
If the snd has not been
reachad, increases m and
transfers control to ©5.

If the end has been reached,
transfers control to ©°P,

Set by ©03. Tests for the
end of input block A. If
the erd has been reached,
transfers te °Ll. If the
end has not been reached,
increacses x and transfers
to CAl.

6.1.3.12

Aol
3/

L
-
Couc €-10

Entrv Point

Inttially entered following
the instructions at thc bee
ginning of the prosgrome
Entered from ©OAla,©Bla fol=-
lowing the transfer to the
output location of an item of
data which was not the last
in its respective input blocke.
Entered from ©6 when a block
of data from the A tape has
been completely collated with .
a block from the B tape (end
of string). :

Entered from °Q when the magnie
tude of the current item A is
greater than that of the cur-

‘rent item B. Entered from

ORBO and ©4l1b, when the cur-
rent B string is exhausted
prior to the ending of the
current A string. Entered
from ©SBO and °Alb, when the
current B string and tape end
prior to the ending of the cure
rent A string.

Entered from ©°Q when the magni-
tude of the current item B is
greater than that of the cur-
rent item A, Entered from

O®RAO and ©Blb when the cur-
rent A string is exhausted
prior to t he ending of the
current B string. Entered from
OSAQ0 and ©Blb when the current
A string and tape end prior

to the ending of the current

B string and tape.

Entered from OP if the trans-
fer of the current A item
completes the current output
block. Entered from ©3 if
the trensfer of the current

A item does not complete the
current output block.



5B

'P1,9P2

Tla

L1db

L2a

Set by O, Tests for the
end of input block B. If
the end has been reached,
transfers to °L2. If the
end has not been reached,
increases y and transfers
to ©Bl.

These routines are similar
but operate on different out-
put tapes. ©P1l is inltielly
set, operates on tape 5 and

is reset by ©%6b. ©OP2 is set
by Oba and operates on tape 6.
Both transfer one block of
d=ta from rI to memory, read
another to rI from Tk, write
one block of output data on
Tp, and substitute m = 0 and
Z = Z+1.
to 95,

Initially set and reset by
°Lib. Transfers contonts

of auxiliary block C to block
A, sets 2 + 1 = C, OL1b,Tj =
Tg and tests to determine
whether tl2 end of the A tape
has beer rzached. 1f the end
has bean reached, transfers
control to O3A. If the end

Entered from CP if the transe
fer of the current B item
completes the current output
block. Entered from Ol if
the transfer of the current

B it-m does not complete the
current output blocke

Entered from ©3 if the item
l1ast transferred to output
was an A item which completed
the current output block,
Entered from S if the item
last transferred to output
was a B item which completed
the current output block.

Both transfer control

Entered from ©95A when the
current A block is exhausted,
and the next block from the
A tape is stored in location

has not been reached, transfers

control to ORA,

Set by ©Lla. Analogous to
OLla, excep: that 1t trans-
fers the contents of the
second suxiliary block E to
block A, s2ts 2+ 1 = E,
and sets ~Lla,

Tnitially sat, and reset by
OL2h., Transfers contents of
auxi Liary siocie ¥ to block
B, sebn 4+ L =D, “L20o,

TB = Tx =nd tests to determine
whether the end of the B tape
has been reached., If the end

6143413

Entered from ©°5A when the
current A block 1is exhausted,
and the next block from the
é tape is stored in location

Entered from O5B whent he
current B block is exhausted,
and the next block from the
B tape is stored in location



'L2b

'Ala

'Alb

'Bla

Blb

- has been reached, trans-

fers control to ©SB, If
the end has not been reached,
transfers control to °RB,

Set by ©°L2a. Analogous to
OL2a, except that it trans-
fers the contents of the
second auxiliary block F to
block B, sets 2+ 1 = F and
sets OLZ2a.

Set by 9SA0. Transfers
control to ©2T,

Initially set. Transfers

control to ©Q.

Set by ©RBO,°SBO. Trans-

fers control to ©3,

Intticlly set. Transfers

contrsl to ©Q.

Set by °RA0,°ZA0, Transfers

- control Ho Vi,

6.1.3.1h

Atz o2
\‘ 3/21/50
\ Code C-10

Entered from 5B when the
current B block is exhausted,
and the next block from the
B tepe is stored in location
F.

" Entered from °cB when the

last B block is exhausted
following the ending of the
A tape.

Entered from 95A when the
1ast item transferred to the
output location was an A item
which was not the last in the
A block, and the B string or
tepe has not yet been ex-
hausted.

Entered from ©5A when the
last item tronsferred to the
output location was an 4

item which was not the last
in the A block, and there are
no more B items to be transe
ferred for the current string
or tgpe.

Entered from ©5B when the
last item transferred to the
output location wes a B item
which was not the last in

the B block, and the A string
or tape has not yet been ex-
haustede.

Entered from O°5B when the

last item transferred to the
output location was a B item
which was not the last in th

B block, and there are no

rore A items to be transferred-
for the current string or tapee.



RAO

JRA1

A2

B

iBO

Bl

»a, °6b

End of A string

Initially set and reset by
ORA1. Sets ©Blb,°RB1,°SBl
and transfers control to O,

Set by ORBO. Sets ORAO,CAla
and transfers control to ©
to set the remainder of the

connectors for the new string.

Set by ©3BO. Tests to
determine Tp and then writes

contents of current A block on

Tp. Increases s and uor v
(to indicate the presence
of an uneven string) and
transfers control to ©2T.

End of B string

Initially set and reset by
ORBl. Sets ©RA1l,9Alb and
transfers control to ©3.

Set by ORAO. Sets ORBO,

OSB0,°Bla and transfers to

04 tc set the remainder of
tha ccnnectors for the new
striage.

Ofa 1s initially set. Sets
OP2,C6h, x=0, y=0 and trans-
fers to 9. C6h is the ana-
logous routire, wilch con-
tirnes the slisrnation of
ths ocuiput tares by setting
oD I3

.l.)_L, OUa.t

End ol ten:z o

6:1434125

3/25/70
Code C~10

A1l RA connectors are
entered from the inequality
side of the test for the end
of the A tape in ©OLl.

Entered when the current A
string 1s exhausted prior to
the ending of the current B
string or tape.

Entered when the current A
string is exhausted subse-
quent to the ending of the
current B string.

Entered followinz the ex-
haustion of the B tape and
the current A string, when
there is an additional block
of data on the A tape.

All RB connectors are entered
from the inequality side of
the test for the end of the

B tape in ©CLZ2,

Entered when the current B
string is exhausted prior to
the ending of the current A
string.

Entered when the current B
string is exhausted subse-
quent to the ending of the
current A string.

Entered from °RAl or ORB1,

when a block from tape A has
been collated with a block
from tape B, thus completing
the current string on Tp.

All SA connectors are entered
from the equality side of the
test for the end of the A
tape in ©L1.



AO

‘Al

sBO

Bl

Initially set. Sets OL2c,
OR1b and transfers control
to Oh_.

Set by ©°SBO. Transfers
immediately to ©2T.

End of tape B.

Initially set. Sets 08Al,
ORA2,0Alb. Transfers to ©3.

Set by ORAO. Transfers
immediately to ORAZ.

Sets countors R and H for
next cycle. Reads instruc-
tions for ascending and de-
scending series in to memory
and sets OP3,0llic and TP

T3. Transfers to 01 o

program 952-1

6&{ 1:3 016

Aocr]

3/¢1/>u
Code C-10

Entered when the A tape ends
prior to the exhaustion of
the B tape.

Entered when the A tape is
exhausted following the
ending of the B tape.

A1l SB connectors are entered
from the equality side of the
test for the end of the B
tape in OLZ2.

Entered when the B tape is
exhausted prior to the ending
of the A tape or the current
A gtring.

Entered when the B tape is
exhausted following the ending
of the current A string, and
there is one more block of
data to be transferred from
the A tape.

Entered when both teapes have
been completely collated.
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Copyright 1950 by A=953=2

Eckert-Mauchly Computer Corp. 6/15/49
Subsidiary of Remington Rand Inc. Code C-10

RAO
RAO
RAO
RAO
RAO
RAO
RAO
RAO

RBO
RBO
RBO
RBO

RBO

RBO

RCO
RCO

SAO
SAO

SBO
SBO
SBO
SBO

sCO
SCo
SCO
SCO
3CO
3CO
SCO
3CO

to
to
to

to

to
to
to
to

to
to
to

to

to

to
to

to
to

to
to
to
to

to
to
to
to
to
to
to
to

SC1
SC1
SC1
SB1
RB1
RB1
RB1
RC1

SC2
SC2
Ra2

RA2

RAZ
RC2

RB2
RAl

scl

SC5

sScS
SA
R

RA6
RA6
RAG
RB6
RB6
SA6
SB5S
SB5

EXTERNAL COLLATION - 3 TAPE

—— ey -

Various chains of operation which can exist from
combinations of end of string and end of tape on
three-tape External Collation

Series "3" to new string; Series "7" to alternate
collation cycle ’

to SB8 to SA

to RB9 to SAb to SB7?
to RB to SB5 to SA7
to 8C8 to SA

to SC9 to SA6 to S8BT
to SC9 to SBS to SA7
to RC3 :
to KB3

to RA9Q to SBS to SAT7
to RAQ to SAL to SB7
to 8C9 to SB5 to SAT7
to SC9 to SA6 to S8BT
to RC3 L
to RA3

to RA3
to RB3

to SB7
to SC7

to SAT :

to. RAB to SA7
to SC7 »
to SC8 to SAT7 -

to SB8 to SA

to RB5 to SAO to SBT7
to RB5S to SB5 to SAT
to RA5 to SBS5 to SA7
to RAS to Shb to SBY
to SB7 o

to SA7 ~

to RA8 to SAT

6l




RA1 from RCO

RA2
RA

RAS
RA

RA6
RAS
RAQ

RB1
RB2.

RB%
RB

RB6
RB9

RC1
KC2
KC3

345
SAb6
SA7

SB&
SB

SB5
SB7
SB8

SC1
sci
SC

sSCs
SC7
3C8
SC9

"
"
n
"
"
"
"

"
1]
n
]
"
1

"
1
"

"
"
"
"
1"

"
"
"
"
n
it
"

RBO
RB2
SBO
RB6

SCO

scs
SC2

RAO
RCO
RA1
RA6
SCO
SC1

RAO
RBO
RA2

SBO
RBS
SBS

RAQO
SAOQ
RAS
S46
RAH

RAO
RBO
SA0
SBO
SA

RA

RAZ2

or

or

or

or

or
or

or
or
or

or
or
or

A-953=2
Code C-~10

Index of variable connectors for end

of string ahd end of tape in Three-tape
External Collation showing previous
variable connector

end ‘6f string S = end of tape

RC2

SBS

RC1

RB1

SCO or RA5 or SC9 or RAQ or RB9
SB8 or RA8 or SC8 or SC5

RBS5 or SCO or SC9 or RA9Q or RB9
sSC
sSC1

SBl.
SB1
RB1

6u1ulpe2



Sequence of Variable Conncctore for #md of String and Tape

A—95
g 5/ %-10

EXTERNAL COLLATION- 3 TAPE

géo SC1 §ES SA7
= = ) . P'repare
A=0 +Blb <AlD for new
B = Bl -B2b +A2b cycle
- 5C1 - SB&
*RC1 -RB9
- SB1
-RB1 4 _
to Q2 to 6 to °5
___RBO SA6 SBY
v=20 - SBY ¥repare
B = B2 «Blb for new
RAQ SCl1 C=0 +B2b cycle
+Bla
-B2a
+ 846
T to “ %o 1
8B5S SA7
* BAT7 rrepare
RAO SC1 RB9 . «Aldb for new
-gﬁg cycle
%, "
et
SBl 8C8 SA7
RAO +3C8 A= Ao prepare
«C1lb *4lb for new
-C2b - A2b cyole
«SA
to°7] %075
- RB1 8C9 SA6 SB7
I v=o0 A = Ao *Bldbd Prepare
-Clb B = B2 +B2b for new
RAO -C2b C=o0 +8B7 cycle
- SC9 - SA6
*RC3 - SB5
- SBo
*RBo
to °7 t0° QU to °6
SBhH SA7
f *Alb Prepare
RAO RB1 sC9 *A2b for new
: - BAT7 eycle
*ORAS ]
to °5

6.1;1;;3



RAQ RB1 RC3
u=0 v=o0 w=0
A=o0 -Clb -Cla
B = Bl *Ceb C2a
- SC1 «5C9 » SCo
*RC1 *RC3 *RCo
- 8B1 - 8Bo A = Ao
*RBl *RBo B = Bo
to Q2 to °7 to° Q1
RC1 RB3
W =0 v =20
I A= Ao
Réo B = Bo
* SBo
«BB3 RBo
»SCo
+*RCo
+Blb Bla
*B2b JB2a
to °6 to°Q1

6;1;h;u

——

6/

Code C=

53-2
5/49

10 "



A~953-2
6/15/49
Code C-10

KRB0 _SCZ _ RA9 8BS 1. -
v=0 «Alb u=o0 *Alb Prepare
B=20 *A2b B = B2 bADY f'or new
«RC2 *RA9 C=o0 - SA7 cycle
«8C2 +Ala *.RA8
ORAE .\Aza
- SA6
_ - SBH
£0°Q3 to %5 t0°Ql to °5
SA6 887
RBo sc2 RAQ *Blb Prepare
*B2b for new
‘SB7 cycle
Iﬁ to °6
Raz.  So9  TEe  SA7
u=20 *A = Ao +Aldb Prepare
+C1lb B = B2 +A2b for new
RBo *C2b C=o0 - SA7 cycle
*RAO - SB5 *.Ra% 1
*RC3 - SA6
+SC9
_t0%7 | to®%Q4 i to®°s5 i |
SA6 ”§§7
-Blb Prepare
RBO RA2 SC9 -B2b for new
'SB? % ycle
108 !
RC3 ‘
v W =0
#A = Ao
RBO RA2 B = Bo
-Cla
+C2a
+SCo
-RCo
—to°Ql
RC2 RA3
W =20 u =290
= BO ]
RBO *RA3Z *RAo
*RCo
*SCo
*AlDb «Ala
*A2D -A2a
to °h o

6;1.1;.5



6.1.4,6

953-2
6/15/49
Code C-10
RCO RB2 RA3 SAo SBY SC7
W=0 v=o0 u=0 A=0 .Clb Prepare
B = B2 B = Bo B = Bl .C2b for new
C=0 C = Co . SCk .8C7 cycle
.RAL .RA3 .RAo . SBY
+RB2 .RBO to °Q2 to °7
L Alb JAla ' SC4 SB7
A2b JA28, SAo .Blb Prepare
to °Ql4 to ©5 to °QlL .B2b for new
. cycle
RA1 RB% .SB7
u= o Vv=o to °6
RCo B = Bo
C = CO
+RAQO
JRB3 +RBO
.Blb .Bla
.B2b .B2a
to °6 to ©Ql
P e e
SBO 805 sA7
B=o JAlb Prepare
.RAl .A2b for new
. SA5 .RA8 cycle
.8C5 .8A7
to °Q3 to °5
RAZ SA7
SBO 8CH5 u=0 Prepare
for new
to °5 cycle
SA5 SC7
SBO .Clb Prepare
.C2b for new
.8C7 cycle
to °7
Ra4 S08 8A7
u=o0 .Alb Prepare
SBO .Clb .A2b for new
C2b .SA7 cycle
.5C8 *4 = AQ
to °7 to ©5




.
SCO SBH SA7
B=238B -Alb Prepare
C=o0 .A2b for new
.RA6 .RA8 cycle
. A6 . SA7
'mG
. 8B
toog}l- to 05
RA8 SA7
SCo SBS u=0 Prepare
> for mew-
to °5 |cyele
RB6 RAS SA6 SAY
v =0 u=20 *Blb Prepare
SCo *Alb *Ala +B2b for new
+A2b +APa «SBY cycle
.RAS
[ to 9% |  to°Q4% | to %
SBS5 SA7
LAlDb Prepare
SCO RB6 RAS .A2b for new
. SA7 cycle
#RAS3
to®§
RA6 SB8 SA7
u=o0 *Alb Prepare
sCco *Blb +A2b for new
*B2b - SA7 cycle
«RB5
+SB8 !
| £0°6 | 10 %5 - _
__RBS sA6 SB7
i v=20 ‘Blb Prepare
SCO RA6 *Bla .B2b for new
-B2a - SB7 cycle
QSB5
1’ | %0 %6
SBH SA7
-AlD Prepare-
SCO RA6 RB5S <A2b for new
*«SA7 cycle
*+RAZ
to 95

Velellef

A-953-2
6/15/49 .
Code C=10



N $46 SB?7
. +Blb Prepare
aco B2b for new
‘ - SB7 cycle
to 25

* not needed in particular operation

6;1;u;8

A=953-2
6/15/49

Code C=-10
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‘Copyright 1950 by
Eckert-Mauchly Computer Coxrpe. '
Subsidiary of Remington Kand Ince

3 TAPE EXTERNAL COLLATION
ASCENDING SERIES
[}~-WORD ITEM
KEY DIGITS IN WORD 1 < 12-DIGITS

A-953-1
1/25/50
Code C~10

Pirst block of instructions has been read into 000 - 059 and

second block in rI from either Internal Collation,

External

Descending Collation, or Speclal External Descending Collation.

-~

000 31060
31 120
001 31 180 S
31 2440 Instructions to 000 - L19
002 31 300
30 360
003 L 980 ¥ 0 (t=0)
B 972 H
ool S 304 H-1
Q 265 H-1: 0
005 c 972 H-1 -> H
L 304 1
9 006 B 981 U
.9 268 u:l
S5a 007 23 000 T, —> rl
58 300 Sentinel -—» Tg
008 43 5ho 4 (rI) = A, Ty —> rl
58 300 Sentinel > Tg
009 Ll 720 (rI) > D, Ty ~» rl
. 57 300 Sentinel —= Ty
010 Ll 600 (r1) -» B, Tg -> rI
_ 57 300 Sentinel —> Ty
011 |45 780 _ (r1) —> E, Tg —> rl

# 011 45 780 U 285 (rI) —> E, Tg —> rl.

W
. 012 L5 660 (rI1) -» C, T¢ > rIl
. 56 300 Sentinel --= Ty

6.1.5.1

Tpansfer to °2b



A-g53-1
1/25/50
Code C-10

Q1 013 F 301 Digit extractor
, - 00 000
oy |E (596) ()
- K 000]
015 |E (656) = (B)
- T ohi]  (B):(A)
016 |K 000 -
g 00 000 |
017 [E (716)
T 0637 (C):(B)
‘2 H o1l 00 000 00 000 A=0 End of A string Compare B
# 015 E (656) 00 000 B=Bl
+H 016 K 000 00 000
F o017 E (716) T 063 (c):(B) ,
Q3 ¥ 01h E (596) X 000 (A) End of B string, Compare A and C
H o015 00 000 U Oh1 Transfer to compare (C):(A)
=+ 016 K 000 00 000
+H 017 E (716) T 063 (C):(A)
Qly H o1l E (596) K 000 End of C string, Compare A and B
FF 015 E (656) T OL3 (B):(A)
FF 016 00 000 U 063
=+ 017 E (716) T 063
Ciroutine, <{AYor(B)
7 018 F 302 B o1 110000 111111  instruction extractor
K
019 090 .8C .
U 083 —~» Data transfer routine
’8C 020 B ol1 z
L 320 N
021 8 1305 z+1
T 038 z+1:N
022 B 31k End of C input block
H oj1 z=0
023 A 299
c 017 z=0

6e1.5.2



A-Q53ml

-

12/25/%¢
Code C~10
°L3 024 B 337 A 2{ .
025 ¢ 026 Sl B
B 309 After special_run
oL3e 026 (L5 8ho . (rI) > F,T¢ > rI 48 840 L 300j
- L 300] | -
°L3a%026 45 720 L 300 (rI) » D,Tc > rI 48 720 L 300]
oL3b#026 L5 780 L 300 (rI) » E,7¢c> rl [AB 780 L 300
o027 C 337 . Le
> 'Y 840 i
028 Z 660 !
Y 850 |
029 Z 670 i
Y 860 .
030 Z 680 L (F) - C
, Y 870 !
031 Z 690 '
Y 880 |
032 Z 700 i
. . Y 890 ;
033 710 o
r B 660 (Co)
o3k, 100 000 .
L ) Q 135} (Co)sS > 05Co
‘ Ho3k 00000 Q@ 211 > 0301
o3l 00 000 Q@ 190 > 0302
$o3y 00 000 Q 207 -> osch
Ho3h 00000 q 188 > 05Cg
o3l 00 000 Q 246 —> 0307
4#03h 00 000 Q 183 —> 0508
‘ ,.itOBh 00 000 Q 157 - 03C9
035 B 977 w
. A 304 W+l
036 L 967 ) w+1:R
- Q 117} > ORCo
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A-CEoal,
0Ty e
1,’ c'fj,r’fv\.‘

Code C-10

44036 L 967 202 —> ORC1
pn36 L 967 176 ——3 ORC2
1036 L 067 238 —> ORC3
%2a 037 £ 977 wtl —> w wtl #R
- U OlLL] —> 9
oc2bH 037 C 977 U 08 W+l —> W —p O7
038 H ol1 ztl —> z
. A 299
°C1a 039 [c 017 z+l —> z
U ol —s 0O
001b¢¢039 C 017 U 018 ~> Oq
oho 00 000 00 000
o1 E (716)
T oL3 (C):(A)
ol2 00 000
U 018 -—> O7
°5 ol 3 F 302 Instruction extractor. ‘A routine, <
o1l {BroriC)
ohly R 090 J8A A=J, x=]
U 083 —> Data transfer routine
°84  oL5 B o014 x
L 318 N
ol6 S 1305 x+1
062 x+1:N
oly7 B 310
c o1y x=0
°1  oi8 B 337
A 330 L1
oho C 050
307
°Liec 050 (h3 80 After special _run
i 300] (rI) - F,Tp »rl {hé 8Lo L 300]
°L1a 050 43 720 L 300 (rI) —> D,T; =rI [46 720 L 300]
°LibHos0 43 780 L 300 (rI) — E,T -rI [46 780 L 300]

6.1.5.1



o~ -
MO ]

A~QTneT
1/25/50

Code C-=10
051 c 337 v oL
Y 1720
052 Z 5ho
Y 1730
053 Z 550
Y <7ho
osly, z 560 s (D) —> A
‘ Y 750 '
055 Z 570
Y <760
056 Z 580
5 Z. 590 roe
057 8
i B 5ho (A,)
058 00 000 -
C Q@ 124} (a,):8,—> ©Sho
. ~4£»-SfM“&
H o058 00 000 @ 224 —> 9sag
# 058 00 000 Q@ 207 —> 9346
# 058 00000 Q 246 —s 935A7
059 B 975 u
. A 30L u+l
060 L 967 R .
Q 104] u+l:R, — °RAo
+# 060 L 967 Q 194 —> ©RAl
# 060 L 967 q 236 .— OR4a2
4+ 060 L 967 Q 143 —> ORA3
# 060 L 967 Q@ 219 —» ORAl
- ¥ 060 L 967 0 1hh ——3 ORAS
# 060 L 967 Q 217 —> ORAb
# 060 L 967 Q 166 -—> CORAB
# o0b0 L 967 q 163 —> ©RA9
128 061 [@ 975 u+l —> u
U 01’4_] —> 00
12b# 061 ¢ 975 U Oh3 utl —> u. —» °5

6.1.5.5



: A-ggf)..l

1/25/50
Code C-10
@ cu. o2 T oow . x#l —>x
01Q3
°A1b7H 062 ¢ 01y U o043 xt1 —-» x = Og
%6 063 F 302 Instfucticn extractor. B routine, <
B 01% ‘A.-or C.
o6, R 090 .88 B=J y=j
U 083 —> Data transfer routine
°g8 065 B 015 . y '
L 319 N
066 S 305 v+l
T 082 y+1:N
067 B 338 End of B input block
‘ ¢ 015 y=0
°L2 068 B 337 ]
A 3317 L2
069 C 070 J
R B 308
°L2c 070 L 840 .After special_ run
,‘ . L 300] (r1) -» F T > rl L’.ﬂ 840 L 300]
°L2a’flo70  Lh 720 L 300 (rI) -» D,Tp > rIjk7 720 L 300]
oL2b 070 bl 780 L 300 (rI) -» E, g > rIi47 780 L 300]
071 C 337 . .Lb
Y 7801
072 Z 600
Y 790
073 2 610 ,
Y 800!
oth 2 620 >
Y 810 (E) -> B
075 Z 630 :
Y 820
076 Zz 6Lo i
Y 830
077 Z 650 "
- B 600 (Bo)
078 joo 000
- Q 130 (By):S > ©SBo
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A-953-1

6 1/25/50
SR Code C-10
:¥%078 00 000 Q 220 » 0SBl
4to78 00 000 Q@ 22  -> °SB4
:ﬁova 00 000 Q 188 -> O8BS
:ﬁ*078 00 000 Q 246 -» ©8B7
;gj,-o?a 00 000 Q 184 -» 93B8
079 B 976 v
A 30l v+l
080 [L 967 . R
Q 112] v+1:R > °RBo
foso L g67 Q 228 > ORB1
o8 L 967 Q 168 -» ORB2
‘:ﬂ'oao L 967 Q 154 —> °RB3
‘:ﬁ:oeo L 967 Q 151 —» °RBS
080 L 967 Q 192 -> 9RB6
tHo80 L 967 Q 147 -> °RB9
H
'B2a 081 fC 976 v+l > v
- o]  —>°q
— —— L
Bopb Ho81 € 976 U 063  vil>v > %%
Bla 082 [C 015 . yHl > y
U 01l - Oq
'Blb C82 C 015 U 063 y+1 >3 > %
08 E 6 G, Data transfer routine
3 33 H 088 o+Im
08l A 303
- 086
085 |V () “,
: W (900)] \Jéo_z(jﬂ)...Jsg._m) >
086 v () S ol ¢ SUPFS- NI ¢ -
A W (902)1 o+Zn % (m+l) -1
087 B 1336 <l m
325  N-1
088 F 301 rF = digit extractor

3N~
091 g mENS



Au?S}wl
1/25/50
Code C-10

089 A 306 m+l
336 m+l ~> m -
8 090 {00 000 -
- ohs| —= °8A
+090 00 000 065 —> °8B
+#090 00 000 020 -—» 98C
091 B 324
336 m=0
P 092 B 304 1
- 97%% 3R
093 lsé 900 Write(eo...059) on tape X ]
After special run
978] r +1 [53 900 A 978]
-093 57 900 096 Write(Gg...Geq)on tape Y —» °P2
# o +-059) I, 900 U 096]
++ 093 58 900 100 Write(G,...Ggg)on tape Z —> iP3
1 65 900U 100]
P1 ogly 00 000
296 r+1:3R
095 cC 978 r+1 — r
P2 096 A 979 s+1
098 s+1:3R
097 ¢ 979 s+l > s
090 -> 08
098 B 323 s+1 = 3R
093 -P3
099 ¢ 979 s =0
090 —> 08
P3 100 A 980 t+1
102 t+1:3R
101 C 980 t+1 > t
090 —> 98 .
102 B 321 t+1 = 3R
093 P
103 Cc 980 t =0
090 > O8

6.1.5.8




A=953-1

1/25/50
Code C«10
Ao 10l B 312 utl = R
‘ c 1338 B=B1
105 F 302
: B 015
106 E 338
c 015 =Bl
107 B 1381
c 03l .SC1
108 B 373
C 036 .RC1
109 B 367
c 078 .SB1
110 B 356
c 080 .RB1
111 C 975 . u=0
U 129 -—> °q2
Bo 112 B 316
c 015 B=0
113 B 374
C 036 .RC2
11l B 1382
c o34 .SC2
115 B 341
C 060 .RA2
116 c 976 v=
U o1k - 93
Co 117 B 015
A 298
118 c 015 B=B2
B 313
119 C 338 B=B2
‘ B 317
120 c 016 C=0
B 340
121 C 060 +RAL
B 357
122 C 080 .RB2
¢ 977 w=0
123 (&)
U 01l —> OgQ)y
Ao 124 B 312 :
- C 338 B=B1
125 F 302
B 015
126 E 338 :
, g c 015 B=B1
127 B 383
c o34 .SCL
128 B 368
c 078 .SBlL
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aA=Joo=L

3,25/50
Code C--10
R
129 C 014 A=0
U 013 —°Q2
©SBo 130 B 316
C 015 B=0
131 B 343
C 060 .RA4
132 B 352
¢ 058 ,E45
133 B 384
C 034 .SC5
134 00 000
U 014 —°
0SCo 135 B 0i5
A 208
136 C 015 B=B2
B 313
137 € 338 B=B2
B 317
138 C 016 C=0
B 345
139 C 060 .RA6
B 353 .
140 C 058 -SA6
B 360
141 C 080 JRB6
B 369
142 C 078 +SB5
U 04 — o
ORA3 143 B 339
€ 060 .Rio
ORA5 U4 VvV 391
W 061 .Ala, .A2a
145 K 000
C 975 u=0
146 00 000
U 04 — °Q or °Q4
ORB9 147 B 313
H 015 B=B2
18 C 338 B=B2
B 317
149 € 016 C=0
B 353
150 C 058 .S&6
00 000
ORB5 151 B 369
c 078 +«SB5
152 V 39
W o081 ,Bia, .B2a
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4-953~1
1/25/50
Code C-10

153 c 976 v=0
U o1lh —> Oq);
B3 154 V. 395
w o081 .Bla, .B2a
155 B 355
080 +RBo
156 c 976 v=0
U o1l — %1
SC9 157 B 310 A=Ao
| ¢ oil
158 B 313
H 015 B=B2
159 C 1338 B=B2
B 317
160 c 016 s C=0
B 353
161 C 058 .846
B 369
162 c 078 +SBS
U ol — %4
RA9Q 163 391
W o061 <Ala, JA2a
16l 000 s
u=0
165 00 000 o1
U 158
RAS 166 K 000
C 975 u=0
167 00 000
U oh3 —> ©Og
RB2 168 B 311
H 015 B=Bo
169 c 1338 B=Bo
B 315
170 c 016 C=Co
B 342
171 C 060 .RA3
B 355
172 C 080 .RBo
, vV 393
173 W o061 .Alb, .A2b
c 976 v=0
17k 00 000
U ch3 —> 9g
175 00 000
00 000
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A-953=1
1/25/50
Code C=10

’c2 176 B 311
c 015 B=Bo
177 B 3h2 o
C 060 .RA3
178 B 372
c 036 .RCo
179 B 380
c 034 .SCo
180 vV 393
W 061 +Alb, .AZD
181 c 977 w=0
U Oh3 — %5
182 00 000
00 000
sc8 183 B 310
c o1l A=Ao
SBS 184 B 354
C 058 «SAT
185 vV 393
061 .Alb, JA2b
186 00 000
U 043 —> ©
187 00 000
00 000
SB5, 188 B 346
sC5 060 .RA8
189 00 000
U 184
€2 190 B 347
060 +RA9
191 00 000
U 185
RB6 192 B 344
060 .RAS
193 c 975 v=0
U 185
RA1 19l B 315 ‘
C 016 C=Co
195 B 339
¢ 0bo .Rbo
196 c 975 . u=0
00 000
197 B 358
C 080 .RB3
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4-953-1
1/25/50
Code C=10

198 vV 397
, W o081 .Blb, «B2b
1 11
9 3 338 B=Bo
200 00 000
U 063 -> %6
201 00 000 ‘
00 000
JRC1 202 B 1310
s ¢ o1l A=Ao
203 B 366
C 078 +3SBo
20l B 1372
C 036 .RCo
205 B 380
c o34 .SCo
206 C 977 w=
U 197
'SAb 207 B 370
scly c 078 .SB7
208 Vv 397
W o081 .Blb, .B2b
209 00 000
063 — %
210 00 000
00 000
'SC1 211 B 310
c o1y A=Ao
212 B 361
C 080 «RB9
213 B 371
C 078 .SB8
21 vV 397
W o081 .Blb, .B2b
215 00 000
U 063 > %
216 00 000
00 000
RAG 217 B 359
080 .RB5
218 975 u=0
U 213
. 34l 219 K 000
cC 975 u=0
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A~953-L

6:1.5.1L

1/25/50
Code C-10
@ 5 220 B 377
c 039 .Clb
221 B 379
C 037 .C2b
222 B 1386
c o34 .SC8
223 00 000
U 018 > °7
sag, 224 B 377
SB C 039 .Clb
225 B 379
c 037 .C2b
226 B 385
c o34 .SC7
227 00 000
U 018 - 97
RB1 228 B 355
C 080 .RBo
229 B 366
C 078 .SBO
230 c 976 =0
00 000
231 B 377
c 039 «Clb
232 B 379
c 037 .C2b
233 B 375
C 036 .RC3
23 B 387
c o3k .SC9
235 00 000
U 018 - 07
RA2 236 B 339
. 060 .RAo
237 975 u=0
U 231
3C3 238 B 310
c 01l A=Ao
239 B 311 . c
01 =Bo
20 C 338 c =Bo
=0
2h1 B 1380 97; N
c o .8C
2h2 B 372 36 °
c 03 .RCo
® 243 B 376
c 039 .Cla



40531
1/:5/350
Code C-10

2 B 8
Lk 3 Cc 037 .C2a
00 000
s U o1l —> °Q1
'SAT L6 fi 000 End of all 3 tapes
’SB??
'SCT K 000l
246 56 300 288 - Ogp
26 53 300 294 . - %c
) 2 S 8 -7
9a L7 97h q 261 -§:0
2,8 A 3R -r
L 978 H 975 3R «r —> u
2 C u —=>r
ko o1 Cc 976 v=0 - s and t =0 if r £ O
250 C 977 w=0
U 260
251 C 975 u=0
S 979 -s
252 00 000
Q 256 =830
253 A 974 3R-s
H 976 3R-s -» v
25k ¢ 978 v —>r
C 979 s=0
255 c 977 - w=0
U 260
256 C 976 : =0
S 980 -t
257 00 000
Q 264 -£:0
258 A 974 3R-t
H 977 3Rt —»> w
259 978 w —>
C 980 t =0
) 260 B 974 3R
H 967 3R — R
261 X 000
000
262 c 974 3(3R) — 3R
31 000 } Read one block of descending instruct-
263 31 000 Y tions=000 - 059
U 000 To descending series
26 € 977 w=0
U 260

5.1.5.15



A-953-1
1/25/592
Code C=10

265 326 | H-1=0
Cc 011 «2b Final Cycle
266 B 327 ) .
77 3
267 L 304
U 006
268 VvV 33 ’ U=1
Wo322 | Ty =Ty
269 B 333 » Ty =Ty
H 321 | Tg="Tg
270 C 093 o
v 388 . T6 = TA
B 390 | Tg=T,
272 € 332 o
26 000 T, -=>rI
3a 273 55 300 Sentinel -> Ty
} L6 sho (rI) = A, Tp > rI
274 55 300 Sentinel - Ty
7 720 (rI) > D, Tg = rI
275 5l 300 Sentinel > Ty
600 (rI) —> B, Tg > rI
276 5l 300 bt Sentinel ~>‘§Y
_ 48 780 (rI) - E, T¢ - rl
277 |53 300 _ Sentinel - Tx
) 48 660 (rI) = C, T¢ —> rI
fi277 63 000 Wind tape 6 to the front leader to be
' readg for final output tape
U 280 —» Y3b
278 53 300 Sentinel —> Ty
U 013 — °q1
279 00 000
00 000
3b 280 = L8 660 (rI) —> C T¢ = rl
50 093 T3 ->» 8.C to tell operator which is
final collated tape .
281 73 970 %gentification block to T3(20/1n)
B 329 c
282 c 246 .9b or .Qc
L 300 8
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A-953-1
1 / 25/’5 O
Code ©-10

283 B 660
. | qQ 135  (Cy):8. — °sCo
28l K 000
U 013 —> %1
b 285 66 000 Wind tepe 6 to the front leader to be
ready for final output tape.
Ls 660 (rI)—> C, T¢ —> rl
286 50 093 T¢ —» S.C. to tell operator which is
fingl collated tape
76 970 Tape label to Ty (20/in)
287 B 1328 09t
U 282 —> %
b 288 56 300 }‘3 sentinel blocks to final Tg
56 300
289 81 000
83 000
290 8l 000
85 000 | Rewind all tapes
291 30 000
87 000
292 88 000
86 000
293 00 000 Stop
90 000
e 29 53 300 } 3 sentinel blocks to final Tq
53 300
295 00 000
U 289 —> rewind all tapes and Stop
296 B 322 r+1 = 3R
c 093 P2
U 090 —» ©8

601 05017




298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323

000000
000000

110000
000002
000000
00000l
000000
4o 720
Lo 780
Lo 840
E 596
E 656
E 656
E 656

E 716
K 000
00 000
00 000

E 539
E 599
E 659
56 900
57 900
58 900

A-9
1//2 e

Code

W\

\‘—
~ Xt

e\ g
F Qi

10

Constants

000002
000020

111111
000002
000001
000000
00000l
300
300
300
000
oh1

=S R o

00 000

T Oh3

T OL43
00 000

oh1

063
00 000
00 000
00 000
A 978
U 096

100

End of tape sentinel

Digit extractor

Tape read instruction .La

.Lb

" w - .Le
Ao
Bo
Bl

B2

Co

Reset 016

Set 015

Set 016 with B2

N for x

N for y

N for z - -
iAfter special

P1 ! 53900 A 978
!

P2 z sk 900 U 096

P3 ! 55900 U 100

6.1+5.18 -



A-352-1

1/25750

Code (=10
32 V 000 W 900 n=
325 V 000 W 0956 N-1 for m
326 L5 780 U 285 .2b
327 63 000 U 280 «3b
328 56 300 U 288 .9b
329 53 300 U 294 .9¢ - -

- After special
330 030000 000000 T3 . 060000 000000
331 04,0000 000000 Ty, : 070000 00000
332 050000 000000 Tg - 080000 ooooog
.L...

333 53 900 A 978 .P1
334 Sl 900 U 096 P2

335 55 900 U 100 «P3
336 (v 000 W 900] m (m=0 to start):variable

337 [Lo 840 L 300] .L (Lc to start)varisble
338 [E 656 T ol1] B (Bo to start):variable
339 L 967 Q 104 .RAo
3.0 L 967 @ 194 .RAl
351 L 967 Q 236  .RA2
342 L 967 Q 143  .RA3
313 L 967 Q 219  .Rak
34y L 967 @ 14l -RAS
345 L 967 Q 217 .RAb6
356 L 967 Q 166  .RA8
37 L 967 Q 163  .RAQ
348
349
. 350
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351
352
353
35k
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
37h
375
376

377

00
00
00

(oI o B B T o A - B =

000
000
000
967
967
967
967
967
967
967

000
000
000
000
000
000
967
967
967
967
017
017

SO O H L O O D

L O 9D

D O O L ©

a g L o L oL o

22
207
2L6
112
228
168
15k
151
192
17

130
220

188
216

117
202
176
238
o1l
018

. 8A5
. SAb
SA7
. RBo
.RB1
.RB2
. RB3
. RBS
. RB6
. RB9

SBo
. SB1
. 8Bl
. SB5
. SBY
.SB8
. RCo
.RC1
.RC2
.RC3
- Cla

. C1b -
6.1.5.20

/25780
Code C€-10



378

379
380

371
382
383
38l
385
386
387
388
389

- 390

391
392
393
394
395
396
397
398

Cc

C

00
00
00
0o
00
00
00
00

977

917
000

000
000
000
000
000
000
000

060000

070000

080000

aQ O a o a a a o

975
o1l
975
o1l
976
015

976
015

o1l
018

135
211

2 o o

D

190
207
188
2L6
183

157
000000

DH O D

O O o

000000
000000
o1l
01l
013
ol 3
o1l
o1k
063
063

d d d d a g o o

. C2a
C2b
SCo
. SC1
.3C2

6.1.5.21

A-gsz--l
1/25/50
Code C=-10



967
971
972
97
975
976
977
978
979
980
981
sLo

600 -

660
720
780
8l0
900

599
659
719
779
839
899
959

Variables

R

Tape label
H

3R

8

t

\
i

N\

1/2
Code

o\l

=10

Uoor 1,1 = Special

Storage for one
tape A (A)
Storage for one
tape B (B)
Storage for one
tape ¢ (C)
Storage for one
tape A (D)
Storage for one
tape B (E)
Storaze for one
tape C (F)

block of data from
block of data from
block of data from
auxiliary block from
auxiliary block from

auxiliary block from

Storage for collated data (output; G)
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Copyright 1950 by
Eckert-Mauchly Computer Corp.
Subsidiary of Remington Rand Inc.

THREE TAPE EXTERNAL COLLATION
CONNECTORS FOR ASCENDING AND

A-053-1
A-953-2
Code C-10
1/9/50

Connector Series

DESCENDING SERIES

Purpose and Function Entry Point and Use

%

02a,°3a

Asc.only Tests whether or not the Entered from elther

Asc.only

Special Descending - fol-  side of test for
lowing - Descending cycle last cyele,
has been used, If it has

not, tapes 3,li and 5 are

read to memory backward,

and control is transferred

to 2, If the special cycle

has been used tapes 6,7 and

8 are read 'to memory back=

ward, substitutions are made
throughout the instructions

to set tapes X,Y and 2 to

be tapes 3,4 and 5 respec-

tively, and control 1s trans-

_ferred to °3. An analogous

routine is present in the
initial part of the descend=-
ing series, combining the
above with the operation s
of ©2a and ©3a as described
below. However, in this
series, former tapes X,Y

end Z are tapes A,B and C
and vice versa,

Initially set. Places = When the current
two sentinel blocks at cycle is not the
the beginning of each of last, 92e is entered

‘the three respective out- from the inequality

put tapes, tapes X,Y,2, gside of the come-
Similar routines are pre- parison in °1, and
sent in the descending 034 {s entered from
serles as part of the the equality side
initial instructions. of the samne com~-

' parison,

6.1;5;23



©2p,°3b

°L

oq1

Agsc.only

Asc.only

This and
all fole
lowing
routines
up to but
not in-
cluding
©9a are
found in
both the

70531
A--\? 53 712
Code C=10
1/9/50

Set on equality side of When the current cycle

test for last cycle.. is the last, %2b is
Each routine rewinds entered from the Iine
the respective tape X equality side of the
to the leader, writes comparison in ©1, and

an instruction on super- ©3b is entered from

visory control to indl- the equality side of
cate the final UNISERVO +the same comparison,
number to the operator,-

and writes (20/in,) an

identification black on

tepe X which contains

the tape label In the

second word, There is

no snalogous routine

in the descending seriles,

as the last cycle will

always be an eascending

one, Routine 92b sets

99b and transfers to

©i. Routine ©3b sets

O9¢ and transfers to %l4.

Tests (Co) with end-of- Entered from °2b and

tape sentinel. If they ©3b.
are equal, transfers
control to °SCo. If they
are unequal, transfers
control to °Q. No ana~
logous routine is to be
found in the descending
series; the C tape cannot
be entirely sbsent (if -
ever) until the last
ascending cycle.

Initially set, and reset Entered from °2a or

at the end of eyvery string®3a in the ascend-

(oRA3, °RB3,°RC3), ing series if current
cycle 1s not the last,

Compares currcnt 4,B, Entered from ©l in

and C items. the ascending series ,
if the last cycle in=-
volves three tapes,

ascending Following the compari- Entered from initial

and de~-
scending
series

son in the ascending routines in descend-
series, control 1s trans- ing series.

ferred to the routine

which will transfer the

. item with the least vd we

to the output location.
6.1.5.2],



0q2

°Q3

i

Following ths come-
parison in the descend-
ing =eries, control

is transforred to the
routine wnfch will transe
fer the ivem with the
greatest value to the
output location.

A-yfin=2
Code C-10
1/9,50

In either series?

at any time prior to
the ending of an in-
gut string or tape,

Ql is re-enterod from
OAls,9Bla,9Cla after
the transfer of an-
item to the output
block if that item is
not the last in its
respective input blockj
from ©A2a,%B2a,9C2a
after reading in a
new input block, if
that block is not the
end of a string or a
tape and from “RA3,

" °RB3 or ©RC3 follow=

s

Set by °RAo,%SAo0 at the

end of A string or tape.
Compares current C nnd B
items in the same rou~
tinc as ©Ql1, changling
the Bo line of coding
only slighktly as re-

quired (Bl).

Set by ©RBo,°SBo at.
the end of B string or
tape. Compares current
A and C item.

Set by °RCo,%3Co,°RAS5,
°RA9, °RBS,°RBY, ©8C9

at the end of C atring or

tape. Compares current
B and A items in the same
routine as 9Ql, changing
the Bo line of coding

only slightly as required

(B2)

6.1.5.25

ing the end of an
output string.

Entered from ©SRAo or
©SAo following the
completion of A string
or tape. Re~entered
from 9Bla,9Cla and
from °B2a,9C2e under
the condifions out-
1linsed asbove,

Entered from ©°RBo or
©°SBo following the
completion of B string
or tape. Re-entered
from ©Ala,%Cla, and
from O0A2a,°C2a under
the conditions oute
lined under ©Q1,

Entered from ©RCo,
©8Co, °RAS, °RAG, °RBS,
O9RB9,°8C9 following
the completion of the
C string or tape. Re-
entered from ©Bla,’
%Ala and from 9A2a,
OB2a under the conw
ditions outlined
under °Q.1 .



s

°6

°7

A GE3eY
A.GE2a2
Code J=10
1/9/50

Tyansfers current A item Entered followi the

to output block, Sets

main comparison (©°Q1)

O3A and tests for end of if (A) is the lten of

output block, If out-
put block is complete,

transfers control to OP,

if rnot, transfers cone
trol to ©°3,

least vaiuve (ascead=
ing series) or of
greatest velue {ds=-
scending series).

Entersd from °Q3 or
oy under similar
circumatances,

Entered whenever only
A items are to be
transferred as listed
below?

From$  After Ending
ORB2,9RC2'B,C strings
©3¢2,CRBS| B str,tape O
ORAS,9SC8'A stri,tapes
*C3B8” . B and C
°SCS,°SBS’tape& B and

Transfers current B item Entered from °Q1,°Q2,

to output block. Sets

o°qly 1f (B) is the item

08B and tests for end of of least or greatest
out,put block, If output wvalue under conditlons
block is complete, trans- listed under ©°5,

fers control to ©P, if not, _

transfers control to °8,

Trensfers current C item

to output block. Sets

©8C and tests for end of

output block. If oute
put block 1s complete

transfers control to ©P,

if not, transfers con=
trol to ©°8,:

\,6.1.5;26

Entered whenever only
B itoms are to be
transferred as listed
belows

From: _After Ending

ORA1,°RC1{A and C str.
©3C1,°RA6|A str,tape C
oscl, °sA6 tape% A and

Entered from °Q1,°Q2,
0Q3 if (C) is the item
of least or greatest

value under conditions
listed under ©5, '

Entered whenever only
C items are to be

transferred, as listed
below:



08A

~ oggp

080

opy -

op2

Set by °5, Tests for
end of current A block.
If block is exhausted,

‘sets x equal to zeroy,

and transfers to L1,
If A is not exhausted,
sdvances X by one, and
transfers. to CAl,

Set by 96, Tests for
end of current B block.
If block is exhausted,

sets y equal to zero and

transfers to °L2, If
block is not exhausted,
edvances y by one, and
transfers to 9Bl,

Set by °7. Tests for
end of current C block.
If block is exhausted,
sets z equal to zero
and transfers to °L3,
If block is naot ex-
hausted, advances 2z by
one, and transfers to

oC1,

Initially set and reset
by oP3, Writes contents
of output block on tape
X and tests for end of

A-953m2
1/6/50
Code C=10

From: After Ending.
ORA2,9RB1|{A and B str.

ORAl;,0SB1{A str,tape B
o3Bl;, ©8A5| tapes A and B

Entered following the
transfer of every A
item, either from the
inequality side of the
teat for end of out-
put block, or following
the 9P routine.

Entered following the
transfer of every B
item, either from the
inequality side of the
teat for end of out~
put block, or following
the OP routine.

Entered following the
transfer of every C
item, either from the
inequality side of the
teat for end of oute
put block, or following
the OP routine.

Entered from equality

side of test for end
of output block in

05, 06,97,

output string. If string
is not complete, advances
counter r by one and transe
fers to ©°8, If string 1s
complete, sets r equal to
zero, sets OP2, and transe~
fers to °8, :

Set by ©°P1 when a come Entered from equality
plete output string has side of test for end
been written on tape X, of output block in
Writes contenta of out- 95,06 97,

put block on tape ¥ and

tests for end of output '

string., If string is not

6145427



OAle

OA2a

OBla

OB2a

A-053-1
A-9E3.2
Code C«10
1/9/50

complete, advances counter
8 by one and transfers to
08, If string is complete,
sets s equal to zero, sets
op3, snd %trensfers to °8,

Set by OP2 wherevor a Entered from equality
comnlaie outouh guring side cf test for end
hes bzon wribten on tape ©F output block in 95,
Y. Writce contents of 06,07,

output bdlock on tape 2

and tests for end of oute

put string. If string

is not complete, advances

covntsr t by orne, and

transfars to Y8, Iir

strirng is complete, sets

t egqual to zerc, sets OP1

again, and transfers to ©8.

Initially set. Reset Entered from the

by CRA3,%RA5,0RA9, Re-~  inequality side of

turns control to ©Q after the test in ©84,

x has been advanced., when current A block
is not yet exhausted.

Initially ss%. Reset Entered from the ine
by ©LA3,CRA5,0RA9, Re- equality side of test
turns ccntrol to ©Q after for end of A string

u has bsen advanced. in 9L1 . Wwhor: coim
pleted A block is

neither the last on
the tape; nor the
last in the string,

Initially set. Reset “Entered from the in-
by ‘°R33,%R15,°RE9. Re-~ equality side of the
turrs. controi to 0Q test in ©98B when the

after y has been advanced.current B block 1s
not yet exhausted.

Initially set. Reset by Entered from the in-

°RB%,°RBS,°HB9- Returns equality side of the

control to °G after v test for end of B

has been advanced. - 8tring in O9L2 when
the completed B block
is neither the last
on the tape nor the
last in the string,

6.1.5.28




OC1a

0C2a

OA1b,OA2b

©B1b, °B2b

°¢1b, 9C2b

°L1

Initially set. Reset
by 9RC3. Returns con=-
trol to 9Q after 2z has
been advanced.

Initially set., Reset. by
O°RC3. Returns control to
0Q after w has been ad~-
vanced.

Set by °RB2,°RC2,°8CZ,
°RB6,°RA8,°SCS,°SBB,
03¢5,°8B5. Return to
transfer another A item
after x and u respec-
tively have been ad-
vanced.

Set by °RA1,°RCl,°SCl,
ORA6, osCly,®SA6. Retwn
to transfer another B
{tem after y and v re-
spectively have been ad~
vanced. ‘

Set'bg osBly, 9SA5, °RA2,
°RB1,°RAl,08Bl. Return
to transfer another C
item after z and W re-
spectively have been ad-
vanced.

Corricsout instruction
of OLa, ©°Lb or OLc as
indicated below, Tranas-
fers contents of storage
block D to A locat ion,
reads in new block from
tape A to rI, sets OLa
end tests new {Ag) for
sentinel. If next block
i1s sentinel block, trans-
fers cenircl to ©CSA; if
not, tests for end of A

string. If string is com-

plets, transfers control
to ORA; if not, transfers

0A2,
to 6e1e5029

£-953-1 -
48532
Code C~10
1/9/50

Entered from the ine
equality side of the
test in ©8C when the
eurrent C block is
not yet exhausted.

"Entered from the in-

equality side of the
test for end of C
string in “L3 when
the comploted C block
is neither th: last
on the tape nor the
last in the stringe.

See OAla,%A2a. This

occurs when there are
only A items to trans-
fer,

Ses ©Bla,%B2e, This
occurs when there are
only B items to transe-
fer,

See 9Cla,®C2a., This
occurs when there are
only C items to trans-
fer. i

Entered from the
equality side of
the test for end of
input block in ©B8A,



%2

o1, 3

| A«953=1
a-48322
Code C~10
1/9/50

Carries out instruction Entered from the

of °La,%Lb or OLe¢ as equality side of
indicated below. Trans- the test for end of
fers contents of storage input block in ©8B,
block E to B location,

reads in new block from

“tape B to rI, sets °Lb

and tests new (By) for
pentinel, If next block

is sentinel block, trans-
fers control to 9SBj if
not, tests for end of B
string. If string is com~ .
plete, transfers control

to ORBj if not, transfers
to ©B2,

Carries out instruction Entered from the
of °La,%Lb or %Lc as equality side of
jndicated below. Trans- the test for end of
fers contents of storage input block in °8C.
block F to C location,

reads in new . block from

tape C to rI,sets OLc,

and tests new (Gyz) for

sentinel, If next block

is sentinel block, trans-

fers control to 9SC; if not,

tests for end of C string.

If string 1s complete, trans-

fers control to ©RC; if not,

transfers control to °C2,

Set by %L1, Transfers See ©°L1,°L2,9L3,
contents of rI (A data)
to auxiliary block D,

‘Set by °L2, Transfers See ©L1,9L2,°L3

B data previously stored
én rI to aux liary block

Initially set. Reset See °L1,°L2,°L3
by °L3. Transfers C

data previously stored

én rI to auxiliary block

6;1;5.30



%RrA

%RAo

9RAL

ORA2
°RA3

ORAu

ORA5
ORAb

ORAS8

All °RA connectors set

. counter u equal to gero

(end of A string)

Initial 1y set., Reset by
ORA1l, 9RA2,9RA3 prior to
the beginning of a new
string. Sets new °RB,
©SB,°RC, and ©98SC connec=-
tors and trensfers to
Q2.

Set by °RCo. Sets new
ORB connector, and trans-

fers to 06,

8¢t by °RBo. Sets new
connectors for ORA,ORC
and ©38C, and tra: sfers
to °7,

Set by ORB2,0RC2. Seta

ORAo for beginning of
new string and transfers

to leo

Set by ©98Bo, Sets new
connector for ©SC, and
transfers to ©7.

Set by ©°RB6., Sets °Q4
and returns to ©Q,

Set by 98Co. Sets new
connectors for °RB and

:SB, end transfers to
[ ]

Set by ©SBG,0SC5. Trans-
fers to 95, '

6;1.5.31

A'95391"
A~95332
Code C-10
1/9/50

411 °RA connectors

ae entered from the
equality side of the
test for end of string
in OLlo

Entered only when A
string ends prior

to the ending of B
and C strings or tapes
B and C.

Entered only when A

string ends following
the ending of C string

Entered only when A
string ends following
ending of B string.,

Entered only when A
string ends following
ending of B and C
strings.

Entered only vhen A
string ends following
ending of tape B.

Entered only when A
string ends following
ending of tape C and
B string.

Entered only when A
string ends following
ending of C tape,

Entered only when A
string ends following
ending of tapes B

and C



Om9

OsaA

Q8A0

Osas

%346

°RB

ORBo

ORB1

ORB2

Set by 03C2. Sets new
connectors for ©SA, and

©SB, and transfers to

°Ql;.

End of A tape.

Initially set.., Sets
new connectors for ©SB
and °SC and transfers to

°q2,

Set by °SRo., Sets new
connector, for ©SC, and
transfers to °7,.

Set by ©SCo,°RB9,°SC9,
ORA9, Sets new connec-
tor for 98B and trans-
fers to 26,

All ORB connectors set

counter v equal to zero
(end of B string).

Initially set. Reset by

ORB1,°RB2,°RB3, Sets new

connectors for ORA,ORC,
O08C and transfers to °Q3.

Set by ORAo. Sets new

connectors for ©SB,°RC,
OsC, and transfers to °7,

Set by °RCo. Sets new
connectors for ©RB,°RA

~and transfers to °5,

6;1;5;32

A«953~1
A-Q53=2
Code C=-10

1/9/50

Entered only when A
string ends following

ending of B string
end tape C,

All OSA connectors

are entered from the
equality side of the
test for sentinel in

°L1,

Entered only when
tape A ends prior to
ending of tapes B
and C,

Entered only when
tape A ends folliwing
ending of tape Be

Entered bnly when tape
A ends following ende
ing of tape C,

All ORB connectors

are entered from the
equality side of the
test for end of string
in OL2,

Entered only when B

string ends prior to
the ending of A and -
C strings and tape C,

Enﬁered only when B
string ends following
ending of A string.

Entered only when B
string ends following
ending of ¢ string.



°RB3

°RBS

" ORB6

ORBg

°sB

°SBo

o3B1

0 SBh.

°sBg

OsB8

Set by ORAL;®RCl. Sets
°RBo for beginning of

new string and transfers
to leo .

Set by ORA6. Sets new

O3B connector and trans-
fers to °Ql.

8et by 93Co. Sets new
connector for °RA and
transfers to ©°5,

Set by ©8C1. Sets new
connectors for ©S5A,98B,
and transfers to °Ql.,

End of B tape.

Initially set. Reset
by ©°RC1,CRBl., Sets
new connectors for ORA,

084 and ©SC and transfers

to °Q3a

Set by °RAo. Sets new
conniector for OSC, and
transfers to ©7.

Set by ©9SAo. Sets new
connector for O03SC and
transfers to ©7.

Set by °SCo,°RBS5,°5C9,

°RA9,°RBG, Setsg new
conhectors for ORA,C8SA
and transfers to °5,

Set by ©SC1,0RA6. Sets

new connector for ©SA
and transfers to ©5.

6.1.5.33

1/9/50

Entered only when B
string ends following
ending of A and C
strings.

Entered only when B
string ends following
ending of tape C and
A string

Entered only when B |
string ends following
ending of tape C.

Entered only when B
string ends following
ending of A string
and tape C.

A1l ©SB connectors

are entered from the
equality side of the
test for sentinel in

oL2.

Entered only when tape
B ends prior to the
ending of tapes A and
C, and A string,

Entered only when tape
B ends following the
ending of A string.

Entered only when tape
B ends following the
ending of tape A,

Entered only when tape
B ends following the
ending of tape U,

Entered only when tape
B ends following ende
ing of A string and
tape C,




%RCo

9RrC1

ORC2

°Rre3

03¢

03Co

%sc1

%sc2

A1l °RC connectors set
counter w equal to sero
(end of C stringz),

Initlally set, Reset by
°RC1,°RC2,9RC3., Sets
new connectors for °HA,
ORB and transfers to °Ql.

Set by ORAo. Sets new
connectors for 9RB,©SB,
ORC,°SC and transfers
to 060

Set by °RBo. Sets new
connectors for °RA,°RC,
OSC and transfers to °5,

Set by °RA2,°RBl. Sets
new connector for ©08C,
sets °RCo for the begine
ning of a new string and
transfers to °Q1.

End of C tape

Initially set. Reset by
ORC1,9RC2,9RC3, Sets
new connectors for OR4&,
O0SA,°RB, 9SB and trans-
fers to °Ql.

Set by ORAo, Sets new
connectors for ORB,OSB
and transfers to 06.

Set by °RBo., Sets new
connector for ORA, and
transfers to ©5,

6;1.5;3h

A=9513-1
A=Q53=2
Code C=-10
1/9/50

A11 °RC connectors

are entered from the
equality side of the B
test, for end of string
in ©L3.

Entered only when
string C ends prior
to the ending of
strings A and B.

Entered only when
string C ends fole ' 3
lowing ending of A
string.

Entered only when C
string ends following
ending of B string.

Entered only when C
string ends following
ending of A and B
strings. '

Al1l ©8C connectors

are entered from the
equality side of the
test for sentinel in

OL3,

Entered only when tape
C ends prior to the
ending of B and A ¢ - .,
tapes and B and A
strings.

Entered only when
tape C ends following
the ending of A string,

.Entered only when tape

C ends following the
ending of B string.



%sch
og¢cs5

°sc8

°sC9

°sa7,°8B7,
°sct

Aac.only.

°9b,°9c Asc.only

'Set by °RB1,0RA2,

Set by ©8Ao. Sets new
connector for ©SB and
transfers to °6.

Sets new
O8SA~
65.

Set by ©SB1,°RAlj, Sets
new connector for 98A and
transfers to ©5,

Set by °SBo."

connector for ©RA
end transfers to

Sets
new connector for ©SA,
OSB and transfers to °Ql.

Set by ©38B5,°SB8, 9SCS,
0308;0SA6,05Ck; end 084S,
OSBl. respectivsly.
Transfers to routine de-
scribed under °9, '

Initially set., Sets
counters u,v,w,r,s,t,

R and 3R for the next
cycle. Reads in one
block of instructions
for next cycle and trans-
fers control to 000, The
same routine 1s present
in the descending series
gl so, but is part of the
O08A7,08B7,0SC7 routine.

Set by °2b and °3b re~
spectively. Writes three
sentinel blocks on tape
X, rewinds data and in-

" strucitlion tapes and stops

program.

For list of all possible
combinations of atring
and tape endings, see
separate sueet.

6.1.5:35

A-953-1
A-953-2
Code C-10

1/9/50

Entered only when
tape C ends following
Xhe ending of tape

Entered only when
tape C ends following
the ending of tape B.

Entered only when

tape C ends following
the ending of A string
and tape B (elther

one first).

Entered only when
tape C ends following
the ending of A and

B strings.

Entered only at end
of all input tapes,
when cycle is come

plete.

Entered from 98A7,
9sB7,95C7 on any
cycle prior to the
last.,

Entered from ©SA7,
©3B7,9SC7 on the last
ascending cycle.
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" "Copyright 1950 by - A-553.2
' 2ckert-Mauchly Computer Corp.’ 3/8/}3&2
. Subsidiary Remington-Rand Inc. Code 4-10

.

PHREE-TAPE EXTERNAL COLLATION
' DESCENDING SERIES

Six-word Item Keyword is First Word
Key Digits < 12 Digits.

First block of instructions has been reed into locations 000-059
and second block into rI at end of ascanding series.

000 31060 |
' 31 120 Instructions and constants
001 31 180 . to memory
' 31 2440 ‘
002 30 300
U 339 -» To routine to test for previous use
of Special Series
003 53 300 Sentinel block to Tx
~ L6 sho Read backward -» A
00l 53 300 Sentinel block to Ty
: L7 720 Read backward -» D
005 Sl 300 Sentinel block to Ty
L7 600 Read backward -> B
006 54 300 Sentinel block to Ty
48 780 © Read backward —» E -
007 55 300 Sentinel block to Tg
48 660 Read backward > C, Tg = rl
008 55 300 Sentinel block to Ty
00 000 |
)1 009 F 301 _ Digit extractonr
- 00 000
010 [E (594) Ao
- K 000]

Bo

011 [E (654) |
T 029]  Test(Byand(A)

o012 [E (i) Co (2)>#3)
T oh7]  Test (C)and (A} ~ |
Q2 # 010 00 000 00 000 A=20 gnd of A string, compare
' _ _ ‘ and C
# 011 E (654) U 029 B = Bl .
#012 E (714) T Oh7 Co |
‘A3 #4010 E (594) K 000 Ao - End of B string, comparse
A and C

#011 - 00 000 00 000 B=20
#012 E (71U T o4  Co
. A 6&1.601




"u-J‘w'l o
’ ’i‘f O

j -
Code” C-10

A | # 010 E (594) K 000 Ao ‘I;Z:nd ngC string, compare
an
# 011 B (654) T 031 = B =B2 ' '
%012 00 000 00 000 C=0
5 013 F 302 111000 111111 Routine: (ApB)oriC?
L E 323 o0 v {ggﬁ‘g (ggg)
01
L 316 "000'W 958
015 R 073 A
065 To word transfer and output routine
84 016 B 010 E 59l X 000 =
317 - E 539 00 000 = N
017 8 305 x+1
T 028 x+13N Transfer if not at end of A
' input block
018 B 310
C 010 . x=0, 4= Ao
019 B 324 .
¢ 020 L
020 [ Lo(840) |
L 30] 8
021 26 000 Tg = rI [?3 000 B 307 after Special
. B 307 Series
022 € 324 OL = OLa
B 327
023 R 999 .
U 092 To input block transfer
o2, [B 35ho N o
Q 117/ (AQ)¥S —» %840
#024 B Sko Q@ 25 - OSA5
#o02, B sS40 Q 198 -» 0846
#024 B sho Q 237 -> 9sA7
025 B 975 u
A 304 u+1
026 (L 967 R
. 098] u+ 1:R —» %Rho
#026 L 967 Q 185 —> ORAl
Py #026 L 967 Q 227  —» ORa2
,#.026 L 967 Q 135 - 6RA3
4026 L 967 Q@ 210 -+ ORAl

6;1;6;?



Code C-10

#026 L 967 Q 136 ~%Rag
#026 L 967 Q 208 —>RA6 -
Ao L 967 Q 157 —>°RA8
#.026 L 967 Q 15k ~>°RAg
A2a 027 [c 975 u+l ->u
U 009)] . - 9
Ale 028 [c o0 . x+1 »x

U 009 ] > 0oQ
A2b #027 € 975 U 013 u+l >u -> 95

Alb #028 C 010 U 013 x+1 -»x > %
029 X 000
' ( R 00 000
030 E (M
3 T 0oh47 .
6 031 F 302 111000 111111 Rout ine: (B)> (A} or(0)
032 E 32 B ool % fg ‘,3% (ogg)
3 5 9
3 3 L 316 000 W 958
033 R 073
' U 065 To word transfer and output routine
8B o3, B 011 E (65l)T 029 =y
L 318 - N
035 8 1305 y+1
7T OLLé v + 1:N "
036 B 325
c o011 y=0
037 B 324 .
C 038 L
038 [Lo(8Lo) |
L 300] 8
039 27 000 , T, > rI [zu 000 B 308 after Special
B 308 Seriocs
ojo ¢ 324 oL = OLb |
B 328
okl R 999
U Q92 To input block transfer
o2 B 600 iB }
i Q 123! Bo):8—» 938,

6;1;6;3



A-Zs3-2

3/8/50
‘Code C-10
X oy2* B 600 Q 211°  —=> ©SBl
4 Oh2. B 600 Q 215 -—> 08Bl
4042 B 600 Q@ 179 ——> 93BG
4 042 B 600 Q@ 237 —> 98B7
4042 B 600 @ 175 —» 0388
o3 B 976 v
ouh@%?Am AS
Q 106] v+ 1R —> ORBo
# oy L 967 @ 219  -—> ORBl
# ool L 967 Q@ 159 ~—> ORB2
4 ol L 967 Q 146 ~~> ORB3
woldy L 967 Q 142 —~+ ORBS
# 04y L 967 Q 183, —> ORB6
. #ohh L 967 Q 139 - ORBg
W
OB2a O fc 976 +1 —> v
LS C 97v000§§ V._aoQ | |
°81a o4t [ on | y+1 >y ‘
U 009! - OQ
35—2;:*(0&.5 C976U031——v+1-—->v.-»°6
oplb O € 011 U O3 g+1 —>y —» 04
07 o4y F 302 111000 111111 Routine: (C;> (4) or (B)
B 012 E (714)T oOh47
o8 E 323 v (714)W (900)
L 316 V 000 W 958
obg R 073 ,
U 065 To word transfer and output routine
°gc 050 B 012 E (TUPT 047 = =
L 319 N
051 8 305 z + 1°
063 2 + 1:N
. 052 B 314
. 012 z =0

6.1;6;1;



A~053=2

3/8/50
Code C-10
053 C 030
B 32l
osh, C€ o085 L
5 fhotauoy o 0
0 ' .
> L 300} S .
056 28 000 Tg--> rI (25 000 B 309 after Special
B 309 - ' Series 1}
057 € 132h oL = CLe¢
| B 329
058 R 999
g 092 To input block transfer
059 B 660 (Co)
Q 12’7! (Cor S, —» 98Co
b - -
44 059 B €60 2 2aC2 -—>» 0SC1 -
H 059 B 660 Q@ 181 —» 08C2
« 059 B 660 Q 198 —> O8clh
4 059 B 660 Q@ 179 —> 08Cg
H 059 B 660 Q 237 ~— 9307
H 059 B 660 Q@ 174 —> ©9328
# 059 B 660 Q@ 148  —> Ogcg
060 B 977 w
061 [L 967 A 30k g+ '
Q 111] w + 1:R -—> °RCo
e e e e e e e T I L
# 061 L 967 Q 163 —» ORC1
# 061 L 967 Q 167 —> ORC2
#4061 L 967 Q@ 229 - —— ORC3 ,
- — ————— —————
cza o062 ¢ 977 Wt Lo ow
U 009] >0y
Cla 063 H 012 '
¢ 030 z2+1l —» 3
o6l o o000 ,
U 009) —-> 03
cob® 062 € 977 U Oh7 w+1l—> w —> O7
Clo 06l 00 000 U OL7 — O

6;1;6;5



4-953-2

3/8/50
Code C-10
065 B 068 . -i Worditransrer and output
. : 0 routine
066 H 069 3 3, Build up 2-word
06 ¢ o070 X 000 I transfer instructions
7
7 E 070 7 V 000 W (9xx) = m
068 [V () W 007 '
069 fV () W (90 ;' , Execution of three 2-word transfers
070 f v () ]
- W (9OMJ |
071 00 000 y |
Q o7h miN-1
072 A 306
- C 1323 m+l = m
073 '.00 000 ST .
U (e+1)) —» 08
o7y B 315 |
Cc 323 m=0
07% B 326 ‘
c 076
op1 076 |53 900 |56 900 B 978 after Special
o - B 978] r Series }
* 076 5l 900 082 —> %P2 (57 900 U 082 after gpe:ia§
eries
*H* 076 55 900 087 —» OP3 !58 900 U 087 after gpe;ia3
. eries
077 A 304 o7l §R+ 1
078 00 000 .
Q 080 r+1: 3R
079 ¢ 978 , r+l —»o
U 073 - Og
080 B 320
: 326 P2
081 € 978 r=0
U 073 —> 0g ‘
op2 082 B 979 s Current output tape = T’-&
A 304 g + 1 :
083 L 974 . 3R+ 1t
] H
08)4. C 979 s+1 > 8
U 073 —> 98

6.1;6;6




Y7

. Code C-10
085 B 321
€ 326 .P3
086 € 979 s =0
U 073 —> Og
P3 087 B 980 t Current output tape = TS
A 304 t +1
088 L 974 3R
- - Q 090 t+1: 3R
089 980 | t +1—=> ¢t
U 073 ~—3 Og
.090 B 1322
‘ c 326 +P1
091 € 980 t =0
. ~ U 073 —3 Og
092 H 993 A o Y ()2 () Input bloeck transfer -
33 ‘
093 ' H 99[;. Y (+10) 2 (+10)
X 000
o9k H 995 ¥ (+20) 2 (+20)
X 000
095 H 996 Y (+30) Z (+30)
X 000
096 H 697 Y (+40) 2z (+40)
X 000
097 C 998 Y (+50) 2 (+50)
. U 993
‘Ac 098 B 312 = — 2
C 325 B = Bl (end of block reset)
099 © 010 A=0
B 011
100 E 1325
c o011 B = Bl (variable)
101 B 276
- C ohh .RB1
102 B 287 C
C o2 .SB1
103 B 293
: C 061 +RC1
104 B 332
C 059 801
105 C 975 u =
U 009 —> %2
‘ Jo 106 B 260
C 026 +RA2 -
107 B 294
- 061 +RC2

6e1ebo7



h-953~2
3/8/50
Code C-10

108 B 333 A
A ¢ 059 «3C2
109 C 011 B= 0
‘ 976 v=0
110 00 000
009 s °Q3
°RCo 111 B 259
¢ 026 RAl
112 B 277
c ol .RB2
113 B 313 :
c 325 B = B2 {end of block reset)
11y B 011
A 306
115 C 011 B = B2
¢ 012 C=0
116 € 977 w=20
U 009 —> Oq),
°sA0 117 B 288
¢ oh2 .38l
118 B 33k :
c 059 .3Ch
119 B 312
c 125 B = Bl (end of block reset)
120 B 011
E 325
121 € 011 B =Bl
¢ 010 A=0
122 00 000
U 009 —3> 0Oq2
°sBo 123 B 262
c 026 +RAl
124, B 272
c 02 .8A5
125 B 335
¢ 059 .SC5
126 € 011 B=0
U 009 —> 003
0sCo 127 B 264
C 026 +RA6
128 B 273
¢ o2 <846
129 B 280 '
C oLk «RB6
130 B 289
¢ o2 .SBS
131 B 011
A 306
132 ¢ o011 B = B2
B 313

6.1.648



Ag.’/‘g:::.ra
3,/53/5¢C
Code C-10

133 C 1325 012 g = 32 (end of block reset)
134 00 000
U 009 —> Oq}y
a3 135 B 258 C 026 «RAO
RAS 136 B 267 ¢ 027 «A2a
137 B 269 028 Ala
138 € 975 u=0
U 009 —> Q1 or ©q)
RE9 139 B 313 H 011 = B2 |
1o € 325 012 B : gZ (end of blhock reset)
1 B 213 c oéh «SA6
°RE5 12 B 259 ¢ oh2 . .SBS
143 B 282 '
¢ oLs .B2a
Wy B 28 C ohbé .Bla
iks C 976 T 009 v.:; OOQu or 001
°rB3 146 3 275 ouly mBo
17 00 000 13
°sc9 148 B 310 010 A = ho
he B 313 H 1325 B = B2 (end of block reset)
150 € o1l 00 000 B =B2
11 B 213 c o2 «SA6
152 B 209 ol2 .SBS
153 € 012 v 009 qu; -
@ °RA9 sk B 267 c 027 <h2a
155 269 028 Ala
156 € 975 ¥ 1 u =




A=953-2

3/8/50
Code C=10

175

'RA8 157 K 000
975 u=0
158 00 000
U 013 —> Og
)RB2 159 B 311
H 011 B = Bo
160 € 1325 B = Bo (end of block reset)
B 31k .
161 ¢ 012 , C = Co
c 976 v =0
162 B 261
¢ 026 .RA3
163 B 275
c oLk +RBo
16, B 268
¢ 027 JA2b
165 B 270
€t 028 +Alb
166 00 000
U 013 —» 05
‘RC2 167 B 325
c 011 B = Bo
168 B 261
¢ 026 +RA3
169 B 292
c 061 +RCo
170 B 331
: C 059 +3Co
171 B 268
c 027 »A42b
172 B 270
c 028 «Alb
1713 € 977 w=0
U 013 —p 0f
’8¢8 174 B 310
¢ 010 A = Ao
888 175 B 274
c o2 <SA7
176 B 268
c 027 +A2b
177 B 270
c 028 Alb
178 00 000 :
U 013 —» Og
SB5. 179 B 265
’SCs 026 «RAS8
180 00 000
U
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A«4Q53a2
3/8/50
- Code C-10

°sc2 181 B 266
C 026 +RA9
182 00 000
. U 176
°RB6 183 B 263
C 026 .RAS
18, ¢ 976 v=20
_ U 176
°RA1 185 B 314
c 012 C = Co
186 € 975 u=20
00 000
187 B 258
c 026 +RAo
188 B 278
| Cc ol +RB3
189 B 283
C 0Ls «B2b
190 B 288
¢ oL6 +B1b
191 B 311
C 1325 B = Bo (end of block reset only)
192 00 000 '
U 031 —> 06
OR¢1 193 B 310
c 010 A = Ao
19, B 286 -
C o042 .SBo
195 B 292
4 c 061 .RCo
196 B 331
C 059 +3Co
197 C 977 w=20
U 188
Osaé, 198 B 290
o8l c O0Oh2 +«SB7
199 283
C o4ys «B2b
200 B 285
: o6 +Blb
201 00 000
U 031 —> Of
°sc1 202 B 310 ‘
C 010 A = Ao
203 B 281 ¢ ol
0 .RB
20, B 291 ?
c oh2 .SB8
205 B 283 |
c ois .B2b -
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Coae U=1l0

206 B 285
o o . d 6&6 ¢Bib
207 00 000
R U 031 > 0f
OrRA6 208 B 279
c olh .RB
209 C 975 u=20
U 204
ORAj 210 X 000 ‘
¢ 975 u=0
OsBl1 211 B 297
C 062 .C2b
212 B 299
c 06k .Clb
213 B 337
C 059 .SC8
21, 00 000 |
U_oh7 07
°sBl, 215 B 297
0845 c 062 .C2b
216 B 299
C o0b4 .Clb
217 B 336
C 059 .SC7
218 00 000
U oL7 > On
°RB1 219 B 275
oluy .RBo
220 B 286
c ol2 .SBo
221 c 976 v =0
00 000
222 B 297
C 062 .C2b
223 B 299
C 06L .Clp
22y, B 295
C 061 .RC3
225 B 3138
¢ 059 .SC9
226 00 000
U oh7 - —> 07
ORA2 227 B 258
¢ 026 «Rio
228 C 975 u=0
U 222

be1.6.12




A~853-2

3/8/50
Code Cw»1l0
°R¢3 229 B 310
¢ 010 A= Ao
230 B 311 |
H 325 B = Bo (end of block reset)
231 ¢ 011 B = Bo
C 977 w=20
232 B 331
C 059 +8Co
233 B 292
cC 061 .RCo
23, B 296
c 062 .C2a
235 B 298
C 06k «Cla
236 00 000
; U 009 -> °Q1
OsA7 237 X 000 End of all tapes
©8B7, K 000 (rL) = 0 '
°sc7 238 S 978 -r
i Q 242 -r ¢ 0
239 A 974 3R - r
H 975 Rer —u
2o ¢ 978 u —>r
c 976 v=0 sandt=01if r#0
2kx € 977 w=20
U- 251 ‘
a2 ¢ 975 us=0
S 979 8
243 00 000 "
Q 247 -850
2y A 974 H 976 gg - 8
-8 —-P» VY
25 978 ¢ 979 v ~; R
8 =
26 € 977 w=0
U 251
2k ¢ 976 A
. -t
248 00 000 95
e 257 -t 10
2k A 974 i 977 g - g
- ——
250 C 978 3'-» r y
C 980 t =20
251 B 974 I 3§
—> R
22 x o000 o T R~
X 000 -
253 € 974 B - 3(3R) —> 3R

972
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Code CelO0
2 S 304
S c 972 He}) —-» H
255 31 000 Clear rI, Ty —» rl
31 000 One block of ascending series instruce
256 00 000 tions to memory
U 000 To ascending series instructions
2571 ©C 977 w=0
U 251
Conatents
258 L 967 Q 8 RA®
259 L 967 Q 235 W+RAl
260 L 967 Q 227 +RA2
261 L 967 Q 135 .gﬁﬁ
262 L 667 @ 210 .
26 L 967 Q 136 «RAS
2 L 967 Q 208 . .RAb
26 L 967 Q 157 +RA8
26 L 967 Q 184 +RA9
26 ¢ 975 U 009 A2
26 C 975 U 013 .A2b
269 C 010 U 009 JAla
270 € 010 U 013 +Alb
277 B 540 Q 117 .SAo (not used)
272 B Sho Q 215 «8SAS |
27 B 540 Q 198 «SA6
27, B 540 Q 23 «SA7
275 L 967 Q 10 +RBo
276 L 967 Q 219 +RB1
277 L 967 @ 15 .RB2
278 L 967 Q 1 +RB3
279 L 967 Q 1h2 .RB
280 L 967 Q 183 «RB
281 L 962 Q 139 «RB9
282 € 976 U 009 .B2a
283 € 976 U 031 .B2b
28 ¢ 011 U 009 +Bla
2865 € 011 U 031 +Blb
286 B 600 Q 123 +SBo
28 B 600 Q 211 +SBl
28 B 600 Q 215 .SBl
289 B 600 @ 179 .SBS
290 B 600 Q 237 .SB
291 B 600 Q 175 .SB
292 L 967 Q 111 +RCo .

bel.641L



Dowww o w

Aa -2
3/87%

Code C«10
Q 193 +RC1
Q 107 «RC2
Q 229 +KC3
U 009 «C2a
U oL47 «C2b
U 009 .Cla
U o477 . .Cib
Sentinel
Digit Extractor
111111 :
000002
000001
000000
000002 )
L 300 Tape read instruction La
L 3 00 n " ”" ;Lb
L 300 " " " Lo
K 000 Ao
T 029 Bo
U 029 Bl
T 031 B2
T 0u7 Co
W 900
W g58
00 Coo
CC 200
0oC¢ 020 N
U 032 P2 157 900 U 082 after Special
' . Series )
U. 087 «P3 58 900 U 087 after Special
P Series
B 978 1 |56 900 B 978 after Special
- Series]
W (900) m ¢ variable
L 300 oL (OLc to start) : variable
T 029* B ¢ variable
B 978 P : variable 156 900 B 978 after
2 '5Lho : ’ Special Series|
Z 600
Z 660
000010
Q 127 «SCo
Q@ 2c2 «SC1
Q 181 «SC2
Q 198 = .scl
Q 179 «3C5
Q 237 «3C7
Q 17 .3C8
Q 14 «SC9
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Coding
339 B 981 v
L 304 unity
340 00 000 - : ~
o Q 342 Test for previous use of Special De~
. o scending-following-Desc. series program
3l 26 000 Ty —» rl
U 003 —> Place sentinels on output tapes
32 23 000 \ ‘1'3 —> rI Special series progrem has
. been used; chonfe tape
56 300  Sentinel — Ty ' nstructions
343 43 Sho Ty —> A
56 300 Sentinel —-» Ty
sl 4y 720 Tp —> D
' 57 300 Sentinel —> %Py
57 300 Sentinel —> Py
3’4-6 L5 780 Ty —» E
58 300 Sentinel — Ty
347 LS 660 Tc — 0, T¢ — rl
58 300 Sentinel — 7T
8 B sk z
¢C 021 T3 = Ta
349 B 355 '
c 039 Ty = Tp
350 B 356 ‘
| C 056 Tg=Tg
351 B 357 :
H 322
32 € 326 T =Ty
- v 358
U 009 -—> main routine

60106416



35l
355
356

353
%

23 000

2l, 000
25 000
56 900

57 900
58 900

adw & ww

307

308

309
9
0

.

087

Congtanta

T, —» rl
T — vl

Ts ~» rl

1
.Pa
.P3

Variables

o
Tape label
H
3R

CraIdo

=0or1l

6016417

1 = Special series pro=
gram used
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‘ - 3 |APE E_XTERNAL OLL ATION-DESCENDING SERIES - g
4 T Y= feaG
: 7 N+t D3R G o
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1838 et e Ll e l Aco-2(xen)Asi-ix [ em] =
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¥—-J %l: E Tnstruclions o 2 Tr+ 8 'Fi\s";qar;'-'; ‘T; = Ta @ ol ; AR, ._*’:“..Hv) @+ 3K ‘4’{'53 ° @
m=0 Frarm U. | T AKsE i - T : e tonTape Y -
IOT\ % .Q N T i ¢ Tape? Tr=Te / < . e
et L Bt s e Vs Thele |Réusiig)-doseiy (m+iN (P Al price}—o
53~ - Read Dog4zm -~ TE(m+1) -1 1 _____ - . -
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Rerd \.\cmté.;Ea'N-kS ;fw-r* \—@ Go+£m ---\:J'f_{m-ol,-‘—l F Lh—ﬂvti-t{':)_f__i———)—
Ty>B of S on sath Ty - TY
II’:E;L“ 4 Tape o 7 ari 8 Tgz T2
l“"‘”‘r" v Bt R e
i
= = = = 0 M=o Ls=o u=0 =0 uso
'é'lsi . -Blt-? ila 1-(:1?:: _‘fiﬁg_ C1b Eé:?o Azo |
Czo .B2b | {-A2a | [C2b 23] et ‘RAo| | B8 |
‘Al RBS ! .Qy j-sce '-AQ?-‘& 222 I ‘RB3 :ﬁi', 1
Legend By R I seq | gk | s e
. ‘5B5 :
A  Input block to be collated - Lgs |
B ] L n 1] L] ' i
c " L ] , 3
w17 | D Additlonal input block for A string ;
E L} L] L) n B ] 5
F '] L1 ] L] c B ,
G  Output block for ocllated data ’ '
H No. of oyclees needed to collate i > :
- complete tape \ i
N No. of items 1n a block | |
R No. of blocks to be collated together i i
from a single input tape @ 1 |
S End of tape sentinel
T Tape ) : @ 58y | !
U When U = 1 Speecial Deseending cycle has 3
been used @ @ : LGAT | }'Alb i'C“’ 18 C8 _ )
X Output string or tape; becomes A on ALL | tA2b .C2b| FC1b }
Ascending Series @) b a2k | a7 I8clhcas i
Y OQutput string or tape: becomes B on ‘L = RAS :
Ascending Series | ’
Z Output string or tape; becomes C on T T, A
Asoending Series " .’5) 5 &z @ $
Z No. ofiwords;per item @—q’fﬂﬂ% : !
m  Counts no, of items in output block G . ‘] " - : .‘ 1
r Counts blocks in a etring on output tape X (Las)-{rl‘»t' . 1 :
8 Counts blocks in a string on output tape Y
t Counts blocks in a astring on output tape Z o
u Counts blocks in a string collated from {L-f,:‘_-_.EI}sr!
- input tape A : ~ L 1 %
v Counts blocks in a string collated from oD 5Co :
input tape B e ! > : |
w  Counte blocks in a string collated from Blb 582 | Asho|  |858a| [ARo| P28,
input tape C s Cllr) B2b 'f—"‘° : B:8al [1RA3 .Bs—'BBco t Q2o |
x Counts no. of items collated from block A : : 587 Sac] | _‘R@-C'o ee | j-res | RAL |
y # " # " [ [ # B ‘RBG| . ‘Sco ‘Alb :2%% . Quy !
2 [ o f (1] n n " c ‘583 21a ‘A2b ‘B1lb I
) . | e L.C2 4 g2b ] i !
Connectors @ - S _:SI |
‘L Read routine @ @ | | @ S \8/ =
‘P Print routine ; Read one Riock of : . : ITEM Iou;‘: - DESCRIPTION MATERIAL | !
*Q Comparigon routine / 3R 3R ascending Sequente i‘_\ 4521 - |
> instruchon s \nto | ) BILL OF MATERIAL
‘R End of string routine 3(3R) 3L Ly ooo o ©59, Transfer : . . i
‘8 End of tape routine R WP | el de, : ECKERT"MAUCHLIHIC?:’:‘NI:UTER SSRTS ]
Note: . PHILADELPHIA, : y :
Soutines Oz, Q3 and Q use same lines of : AREEIEAR Stese. | ™™ UNIVAC C-10 |
; coding as Q) with a 1imited number of i ' e t=0 j. 'rmr-l DEC. | HOLX l s : !
. | ~changes. By and B, in comparison boxes w:o @z WA ! | |
represent a. change in the line of coding. : s | - ioN - DESCENDING SERIES &
A=0O means, line of coding 1nvolvingl€§s A ] 1 : ok | 3 Tare Exrennan Coviarion - pescenoins se
comparison 1s blanked out. : - 1 . - i
D , - ' i ';', : _ DR. FES " | DATE bL/i[49 4
& " . 3 ook ’ (CA953-2 3
- - W : : : b} . : Fes F'\?iﬂﬂtv'!'inm}"mmr i !l{'d g "CH.K' rﬁls-L SCALE -‘ ‘!
: / b 21




Copyright 1950 by | A-953-3
Eckert~Mauchly Computer Corps 1/5/50
Subsidiary of Remingtor&Rand Inc¢s Code Cel0

\
THREE-TAPE EXTERNAL COLLATION DESCENDING-FOLLOWING -
DESC:NDING FOR SPECIAL EVEN CYCIE RUN
Three-word Item
Key Digits in Second Word
Kay Diglts <12 Digits

At completion of Internal Collation first block of instructions
in memory, second block in rlI '

o -
000 31 060
31 120
001 L3 180
00 000
002 56 200
43 500
003 56 200
Il s60 | ERead remainder of instructions and
ool 57 200 27 constants,
L) 620 Y gead data in backward: Tape 6 to
005 57 200 locations A and D, Tape 7 to lo-
s 680 *  eations B and E, Tape 8 to location
) C and to rl;
006 58 200 write two sentinels on each output
45 740 | tape
007 58 200 !
U o0
008 00 000 o
00 000~
009 K 000
F 173 rF = dig}t extractor
%91 010 |E (501) - .
000; rL = extracted digits of (A)
o11 [E (621) riA = extracted digits of (B)
- T 018] 1If (B) > (4), transfer
012 [E (741) . rh = extracted digits of (C)

T 025! If (C) > (4, transfer to °7

. onodk 011

A& 012

End of A string or tape
E (621) U 018 ri = extracted digits of (B) B = Bl

E (7h1) T 025

*

N v
~1 and 2 indicate a change in the line of coding,
6e1.741




A953-3
1/5/50
Code C=10

End of B string or tape

°03% 010 E (501) K 000  rL = extracted digits of (A)
4 011 00 000 00 000 B=0
%012 E (741) T 025 rA = extracted digits of (O)

End of C string or tape
oQh# 010 E (501) X 000 rL = extracted digits of (4)
4011 E (621) T 020 rA = extracted digits of (B) B = B2®
#012 00 000 00 000 C=0

°%5 013 F 174 rF = 100000 111111
‘ B 010
o1k R O0LO *84 and transfer to transfer A item
U 031 to output location
°gi 015 4 010 ra = x+1
_ L 184 rL = N
016 |F 173 )
T OL;_E} If x4+l = N transfer

°a1a 017 {C o010 x+l —5 x
| U 010] Transfer to °Q

-

& 016 00000 T O43
O4A15%017 H 010 U 031  PBeturn to °5

018 X 000 rL = extracteddigits of (B)
00 000
019 E (741) rA = extracted 11zits of(C)
T 025 f (C) > (B), transfer to ©O7
% 020 F 174 rF = instruction extractor
' B 011
021 R O0LO f‘&b, and transfer to place B item in
U 031 L output location
og;y 022 A4 011 rh = y+1
¥ L 185 rL = N
023 [F 173 ,
= T 06l] If y+1 = N, transfer,
°B1a 024 [C 011 - y¥l =y

- U OlOJ Raturn to °Q

*1 and 2 1nd%c'ﬂte a change in 1line of coding

. ’ .
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c

011

U

A=953a3
1/5/50
Code C=10

011

+ 023

00 000

T

obly

OB1##02l, H 011 U 031 ReturA to %6 _
T

°7 025 F 174 rF = instruction extractor
019
026 R 040 1+8C and transfer to place C item
U 031 J in output location
°8¢ 027 4 019 rA = z+1
_ L 186 rL =N
028 {F 173 - ~
- T 079! If z+1 = N, transfenr
oCla 029 |H 019 N
- 00 000
029 ¢ 019 U o1l
* 028 00000 T 079
°cf§b029 H 019 U 031 Return to °7
ke - - - — —
030 C 012
U 010 Return to 99
031 E 035 .
B 035 |
032 181 .
H o3l | Build up instructions to transfer
033 A 179 ; 1tem
C 036
o3 Iz (500) ¢ (860}, |
t
035 fé (501) T% Transfer item to output location
6 f? (502) C (861)
03 02 ~
¢ (862)]
037 E 036 =
A 179 rA = mtl
038 L 183 rL = N
Q oh1 If m+l = N, transfer to °P routine.
039 C 035 m+tl —> m
B 177

6.1.743



ol,0

i:oo 000

01,] Transfer to ©8a

SO 0 -2 % Mt . o1 Bt

4-953-3
1/5/50

Code C=10

e e "k ooy

# 040 00000 U 022 Transfer to °8
“4 0o 00 000 U 027  Transfer to °8C
°p1 oh1 | 5(6)860 —  Write one block on output tape -
= 209 OP = OP1 to start
=+
°p2 "Oj1 57 860 B 209
Op3¥ o)1 58 860 B 209
o2 ¢ 035 m=0 >m
ol.0 Transfer to °8
oh3 B 201 T LIl
; c oLs i
oy | 40(800) -~ (rI) > Y (Y =F to start)
— L 200 3
-+ Oohfy Lo 680 L 200
+ ol LJ0560 L 200
~
°L1 Ohs ¢ Y 560 ~
= % 50Q]
#o45 00000 U 065  Transfer to °L2
X045 00 000 U 08B0  TPransfer to °L3
o6 Y 570
Z 510 |
o7 Y 580
Z 520 Move contcnts of auxiliary
oh8 Y 590 block D to operation block A
Z 530
o499 Y 600
z suo |
050 Y 610
Z 550
051 23 000 “ Read backwurd from tape 3 to rl
‘B 187 j Y =
052 C oW}y
® ] B 500 = (4,), = sentinel
053 00 000 ~— o
- Q@ 150_| Transfer to ©Sao

6.1.7.1;



A=Q53=3
1/5/50
Code Cel0

4. 053 00 000 153 Transfer to °SAS
0
# 053 00 000 156 " " 7846
(o}
=% 053 00 000 136 " " SA7
g =
osl, | 0o 000
L 00 OOO] P.ransfer to °Rio
* o) B 221 U 095 i " Ogpal
¥4 054 B 221 U 097 " " “Ra2
s+ 05y F 173 U 101 " v °Ra3
4 05l 00 000 U 111 " v ORaly
o
44 05l 00 000 U 11k " " 9RAS5, RA9
# 05, 00 000 U 126 " ®  CRAb
+ 05 00 000 U 130 " " ORA8
ORAo 055 B 220 .RB1
c o074
056 B 233 +SB1
c 073
057 B 219 .RC1
c 089
058 B 236 .SC1
C 088 '
059 F 174 - pF = instruction extractor®
B 011
060 E 214 B = Bl
c 011 Q2
061 B 215
c o024
062 B 216
C 029
063 F 173 rF = digit extractor
U 011 Return to °Q
06, R 045 | L2
U ol
°La 065 Y 680
_ Z 620
066 690
Z 630
067 Y 700
Z 640 Transfer contents of auxiliary

6:19}ﬂ?k E to operation block B



A=953-3
1/5/50
Code C-10

068 Y 710 Tranasfer contents of auxt liary
6 1 Z 650 block E to operation block B
069 720
i Z 660
070 > Y 730 .
¢ z 670 J
071 2 000 83 R;m.d backward from tape L} to rI
B 1 Y=E
072 C Ohy 3o
B 520 rA = (B ); rL = sentinel
073 |00 000 -
_ - _Q 159! Trensfer to °SBo _
H 073 00000 Q 111 " " Ogpl
4 .073 00 000 Q 153 " »  Ospl
4 073 00 000 Q 163 " * OSBg
4 073 00 000 Q 136 " " OsB7
=+ 073 00 000 Q@ 130 " » OgSB8
o7y Too 000
| 00 000! Transfer to °RBo
Y o7, B 221 U 097 " " O°RB1
. o7l 221 U 145 " " ORB2
4 07l 173 U 101 " " °RB3
o
** 074, 00 000 U 11l " " ORB5, RB9
¥ o7 00 000 U 17 " " ORB6
°RBo 075 B 220 t ,RA2
C osh 3
076 B 226 i «RC2
c 089 )
077 B 237 , 7 .S8C2
C 088 }
078 € 011 «Q3
U 010 Return to °Q
079 R OL5 L3
U oLh
°L3 080 Y 800
Z 1740



A=Q53=3
1/5/50
Code C=l0

0”1 Y 810
Z 1750 !
0R2 Y R20
z 760 |\
083 Y 830 s Transfer contents of aux liary
2 770 ! block F to operation block C
o8y Y 8L4o
Z 1780
085 Y 850
Z 790 j
086 25 000 “  Read backward from tepe 5 to rl
B 189 . Y=F
087 C oify J
_ B 7ho ra = (C ); rL = sentinel
088 [90 000 §
Q 1@;;, Transfer to °SCo
H 08" 00 000 Q 126 " " %301
088 00 000 Q 147 " " %sc2
4+ 088 00 000 Q 156 " " Osclh
<44 0R% 00 000 2 163 " n %3¢y
4 0R8 00 000 © 136 g * O5¢cq
4t 0R” 00 000 9 120 " " 0sc8
"R 08R 00 000 2 11l f " 9sc9
089 100 000 - o
00 000 : Transfer to RCo
4 089 B 221 U 095 " " 9Rre1
(o]
£ 089 B 221 U 145 " "  RC2
-+ 099 F 173 U 101 " " OHC3
°RCo 090 B 219 * LRAl
c osh ’
091 B 226 i (kB2
c o7h )
092 € 012 y
00 000 |
093 B 011 \_ «Ql
A 180 (
o9 € o011 ».
U




4=953-3

1/5/50
Code C-10
°Ral, 095 € O7L v 207 ﬂ.ggg
okc1® 96 N 023 ¢ .
U 020 Return to 96 -
°ra2, 097 C 089 5 239 230209
O [
RBl 598 C 088 I
21 N
0 W 028 i
%9 U 025 Return to °7
100 00 000
00 000
°9r 101 B 232 ¢ o073 " +SBo (oRA3,ORB3,°RC3)
102 B 235 ~.SCo
. c 088 .
103 ¢ 05 .Rao
10y, C 089 ~«RCo
vV 210 : «Cla
105 W 028 i
Vv 205 7 «Bla
106 W 023 J
Y 190 ‘;.Ala,x=0,y=0, z =0, ,21
% 107 2z O 5 217 y
108 L 218 Rotate ®P andg 99
J 217
109 L ol ¢ ol
110 J 218 -
U 010 Return to %0
%Ral 111 B 238 i .5C8
O3B1 C 088 ;
112 Vv 212 028 i +C1b
W
11 00 000
3 U 025 Return to °7
O2rs 11 B 230 1 «846
) g 053 J (°RAS, °Ra9, °RB5, °RB9, 95C9)
115 B 23h ¢ om3 } «SB5

6.1748



c 192

Code C-10

116
B 191 L) ©
117 A 180 Q ="Qly
C 191 |
118 F 175 J pF = 101111 111111
B 217
119 H o1 Rotate P
E 008"\
120 L 000 !
A 204 % rA = basic function table instruction
121 ¢ 124 - * T, (shifted)
Y 190 }X=0,Y=0,z=0)‘A1a7‘Qn
122 2 010
vV 205 U *Bla
123 W 023 3
B 182
12y [E 973 u=1
c 9781 r =1
4 124 H 976 C 978 v=1l, r=1
92, H 977 € 978 w=1,r=1
126 F 173 rF = digit extractor
U 010 Return to 9Q
°rab, 126 B 223 i. RBS or +RB9
%sC1 c o7k
127 B 238 g. SB8
c o073 |
128 V207 l+ Blb
W 023
129 00 000
U 020 Return to 96
OR2S 130 F 175 5 2177 rF = 101111 111111  (ORA8,9SB8,°SC8)
17
| .
131 E 1132 - Thep > T
- H 132 | L
132 | 5(6)500 Write {Ao' « 59 jon '?Pp
E 008
# 132 57500 E 008
¥ 132 58 500 E 008

6;1;7;9



A;c 5‘2-

1/5/50
Code C=10

133 .4 000
A 20k L ra = basic function table instruction +
i (shifted)
13k, € 135 B
B 180
135 [H (975) L, u=2
v - C 978_} r =2
H 135 H 976 C 978 v=2, r=2
#4 135 H 977 C 978 w=2, r=2
o
38 136 B 972 0S47,098B7,°
s 182 . (°847,98B7,9SC7)
137 Cc 972 H«1-—>H
B 178
138 H 967 3 --» R
X 000
139 X 000
c 974 9 - 3R
140 L1 000 (rI) > memory, T — rI (backward)
L 176 rL = no. blocks required to position
11 A 182 rnc.seriss instructions
Q 13 If ra = rL, gransfer
142 L1 000 (rI) - ~» memory, Ty —> rl
U 1 Transfer to test again
13 31 000 Reverse direction of reading in in-

struction tape
11 000 One block to memory, Ty ——> rl
iy KX 000

U 000 Transfer to 2scending series instrucd’
tions
°rB2, 15 C O3Sk «Ri3
ORC2 ' vV 202 (e alb
b W 016 J
U 013 Return to °5
OrB6, 147 B 223 1. Ra5 or . Rag
9sc2 ¢ osh
148 v 202 7. alb
w o016 §

149 00 000
U 013 Return to °S

@ o 150 B 29 ].SBL
c o3

151 B 230 ] »SCh
C 088 ;

U 059 Transfer to Q2
. 6e1.7410

152 00 000




1-953-3
1/5/50
Code C=10

Sa5. 153 B 231 } .5C7
°sB C 088 .
1 v 212 .Cl1
s W 028 )
1 00 000 |
. > U 025 Return to °7
9346, 156 B 231 } +SB7
%sel, c 073
157 V207 1 .Blb
W 023
158 00 000
> U 020 Return to °6
B .
°sBo 1 B 222 ! JRal
° 9 ¢ osh
160 B 229 ! 4845
C 053 J
161 B 234 g .SC5
C 088 .
162 € 011 23 B=0
U 010 Return to "Q
©SB5 163 225 3 .RAS
oscg C o3zl
16, B 231 } .SAT
c 053 ;o
165 V202 ] «4lb
w016
166 00 000 _ o
U_013 Return to 5
°sCo 167 B 22 ] Rab
° T t c osh ;0
168 B 230 };.846
C 053 L
169 B 227 } +RB6
c o7l
170 B 234 3 «SBS
c 012 ¢ o cC=0
1 1 =
1 U 093 Transfer to .Ql

6.1.7.11



173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197

100000
101111

000003
000000
000002
000000
000001
000000
B 002
E 561
E 681
E 801
Lo 560
Lo 680
800
501
621
7h1

17l
ol0

=
o

010

173
010

O =™ o W o=H ©H HOWH

111111
111111

000000
000003
000002
000002
000001
000001
c 921
000000
000000
000000
200
200
200
000
018
025
010
031
18l
043
010

=T T - = N o I e o

}

-

Constants

Digit cxtractor

Instruetion

n : n

extractor

A=g53=3
1/5/50
Code C=-10

Number of blocks required to position

first block of instructions,

tape ascending series

o2 =
o~
‘—s
o)
br |
q
A

=R K W
it
&

e o e
e

ey n

..
Radt S

64147012

Three »



198
199
200
201
202
203
20l
205
206
207
208
209
210
211
212
213
21l
215
216
217
218
219
220
221
222
223

00

00
00

000
741

560
000
010
969
173
011
000
011
000
173
019
000
019

)

011
019
860
860
221
221
173
000
000

00
T

H o o 8 ¢ B3 a o =B N

Q
o

Q4 g & d d w o wd g o a 43

000 |
025 J

500

043

o
978

06l
oo §
o6l
on |
861

079,%
000 §
079 )
o1
018

A-953-3
1/5/50
Code C«l0

Ergd of tape sentinel
.L '
+Alb

Rasie function table instruction

+Bla

+Blb

.Cla

«Clb

Q2

Next print instruction @
(P to start)

Next p?int instruction but one 3

3 to start
.Rul, «RC1
+RA2, .RB1
.RA3, .RB3, .RC3, (3R)
«RAL

.RAS, .RA9, .RB5, .RB9 (2RS)

6.1.7.13



A=953-3

1/5/50
Code C=10
22y, 00000 U 126 RAb
225 00 000 U 130 +RAB (R28)
226 B 221 U 145 .RB2, .RC2
227 00 000 U 1L47 «RB6
228 00 000 00 000
229 00 000 Q 153 «SAS, ,SBlL
230 00 000 Q 156 .S46, .SChL
231 00 000 Q 136 .S47, .SB7, .SC7 (38)
232 00 000 Q 159 «SBo
233 00 000 Q 111 .SB1
23, 00 000 Q 163 +SBS, .SC5
235 00 000 Q 167 .SCo
236 00 000 Q 126 .SC1
237 00 000 Q 1k7 «SC2
238 00 000 Q 130 .SC8, .SB8 (R2S)
239 00 000 Q 11k SC9 (2RS)
500 - 619 Operation block A, auxiliary block D,
’ of data tape A
620 -~ 739 Operation block B, auxiliary block E,
of data tape B
7h0 - 859 Cperation block C, aux liary block F,
of data tape C
860 - 919 Storage block G for output data

6.1.7.1L



T ST T

Copyright 1950 by

=+ Eckert-Mauchly Computer Corp. / A"253-3
Subsidiary of Remington:Rand Inc. // 555553.10

THRERT..°E EXTERH.L COLL..IION DESCE:DING
FOLLOWING DESCENDILG SERIES EOR SrECI.L
EVEN CYCLE RUN

Connector Purpose or Function Entry Point
°Q1 Three way comparison of (Aa) Entered following
with (B) and (C) initial tape read and

write instructlonse.
Re-entered from ©ila,
©B1a, °Cla, °3R.
%2 Comparison of (C) with (B)l Entered from CRaio,
Used after A string or tape ZSAOO oRe-entered from
has been completed Bla, “Cla.

°Q3 Comparison of (C} with (A) Entered from °RBo,
' Used after B string or tape °SBo. Re-entered from
has been completed %ila, °Cla.
ol Comparison of (B)2 with{ak Entered from °RCo,
Used after C string or tape has ©°3SCo. Re-entered
been completed. from ©2RS, CAila,
°B1a.
°5 ~ Transfer of a4 data. Sets O8A Entered as a result

of the comparison
(°Q1,°Q3 or ©
Re-entered from ORB2,
ORBé’OSBs,ORCZ,OSCZ,
°scs5, OAlb.
%6 Tpransfer of B data, Sets °8B  Entered as a result
of the comparison
(°q1,°2, or °ql)
Re-entered from °Blb,
Raz,°sa2,°5C6, °RCL
7 Tpansfer of C data. Sets °8C Entered as a result
of the comparison
(0Q1,°Q2 or °Q3)
Re-entered from °RA2,
°Raly, ©s45, °RB1, °SB1,
Opy Opo O o oc1m.
P1,"F2, P3 Write block of collated data Eﬁ%g%eglghen equality

on tapes 3, L and 5 respec~ results in the test
tively. The current ©P 1is for end of output

initially °P1, and is rotated block.
sequentially through the others
at the end of every string (°3R).

6.1.7¢15



OEA

°8B
°8c

o131

%n2

%ala
OBla \

OCia j

%A1p

%B1b

Set by °5. Advances A input
item and tests for end of A
{nput block. Sets 9Ll when
equalitg resultse.

Set by °6, Advances B input
item and tests for end of B
input block. Sets °L2 when
equality results.

Set by °7. Advances C input .
item and tests for end of C
input block. Sets ©9L3 when
cquality results.

Set by equality test in ©8a,
Sends auxiliary block D to
operation block A, reads T6

to rlI backward, and sets
address of (rI$ at D, Tests
for end of A tape.

Set by equality on test in ©8B.
Sends suxiliary storage block E
to operation block B. Reads
tape 7 to rI backward, and sets
the address of (rI) at E. Tests
for end of B tape.

Set by equality on test in °8C.
Sends auxiliary storage block
F to operation block Cj reads
tape 8 to rI backward, and sets

the address of (rI) at F, Tests

for end of C tape.

Originally set and reset by
©°3R routine, or °2RS routine.
Used after the transfer of an
item to return control to com=
parison routine.

Set by °rB2, °RB6, °SB5, °RC2,
%302,%8C5. Used after

"eollation of B and C blocks

is complete and only A block
remains to complete string.
Transfers control to 5.

Set by ORAl,°RA6,9Si6,°RC1,
05C1,°8Ch. Used after colla-
tion of A and C blocks is com-
plete, and only B block remains
to complete string. Transfers
control to °6.

6,1.7+16

A=953-3
&aé>8-10

Entered following
advancement of out=-
put item, and follow-
ing °P routine,

Same as ©8A

Same as ©8a

Entered after sending
the contents of rI to
the proper location
in the memory.

Same as L1

Same as °L1.

Entered from the in-
equality side of test
in °84,98B,°8C
respectively.

Entered from in-
equality side of test
in 083-

Entered from in-
equality side of test
in °8B .



oC1b

ORAo

ORAl

ORA2

ORA3

ORAl

ORAS

ORrA6

A-953=

1/5/50

Code C-10
Set by ORA2,0RAl,0SA5,0RB1, Entered from in-
03B1,9SBLi. Used after collae= equality side of test

tion of A and B blocks is in ©8C.
complete, and only € block"

remains to complete stringe.

Transfers control to °7.

Entered from the
Initially set and reset at the inequality side of

beginning of every string in o

the ©°3R routine. Used only xg:ntiﬁz igxtL%A )
when block A ends prior to 1s not & sentine;
block B or C. Sets 0Q2 com- n *
parison (C:B), and ©RB1,9SB1,
ORC1,98C1. Returns to com-
pare the remaining items in
B and C.

Set by °RCo., Used only when For this and all
block A ends following the end other °RA routines,
of block C. Sets ORA3 and ©OBlb, S5°€ a@bove.

and returns to transfer the items

remaining in the current B block.

Set by ©°RBo. .Used only when
block A ends following the end
of block B. Sets ©RC3,©°SC9,

OClb, and returns to transfer
the items remaining in the current
C block.

Set by ORC2,°RB2. Used only

when block A ends following the
ending of blocks B and C, Trans-
fers immediately to ©O3R routine to
reset initial conditions,

Set by 9SBo. Used only when end
of block A follows ending of B
tape. Sets ©SC8,9Clb and returns
to transfer the item remaining in
the current C block,

Set by ORB6., Used only when end
of block A follows ending of tape
C and ending of "block B. Trans-
fers immediately to ©2RS to set
commectors for comparison of ltems
in remaining A and B blocks.

Set by 9SCo., Used only when

end of block A follows the end

of tape C. Sets ORBS5, ©Blb and
returns to transfer the remaining
items in block B. '

C6eleTe17



A=953-3
1/5/50
Code €-10

°ra8 Set by °sp5,°s05, Used only
when end of block A Tollows
the end of taves B and C.
Transfers immediately to °R2S
to write ouw remaining block
on tape A,
%RA9 Set by ©5C2. Used only when
end of block A follows the end
of block B and the end of tape
C. Transfers immediately to
O2Rs,
%si0 Initially set. Used only when Entered from the
end of tape A occurs prior to equality side cof the
ending of tapes B or C. Sets comparison in OL1,
;SBu,osCu, and ©02 comparison. when the next (ig)
eturns to compare the items
remaining in the current B and is equal to sentinel.
C blocks.

0545 Set by °SBo., Used only when the For this and all
end of tape A occurs after the other 05, routines,
end of tape B, Sets ©SC7,°Clb  sec above.
and returns to transfer the re-
maining items in the current C
block.

0846 Set by °2RS; ©SCo. Used when
the end of tape A follows the
end of tape C. Sets 9SB7,9Blb
and returns to transfers thc 1toms
remaining in current B block.

°sa7 Set by ©SB5,05C5., Transfers

immediately to “33 to advance
counters for ascending series

and to read in ncw instructions.

%RBo Initially set, and recset at Entered from the in-
the beginning of every new equality side of the
string by ©3R, Used only when test in 9L2; when
end of block B occurs prior to the next (By) is
the end of blocks A and C.

Sets 9Q3,0RA2,ORC2,08C2. Re- not equal to sentinel,
turns to compare the remaining
items in the current A =and C

blocks.

°RB1 Set by °Rio. Used only when For this and all
the end of block B follows the other 9RB routines,
end of block A. Sets ORC3, see above,

©5c9,%Clb. Returns to transfer
items remaining in current C
blocke.

6e1.718



RB2

°RrB3

ORBS

°RB6

°RB9

9SBo

0sB1

SBl

Set by ORI, Taod only when
the end of blocik B follows the
end of block C. Sets °RA3,
041lb, and returns to transfer
items remaining in current A
block, -
Set by °Ral,%RCl. Used only
when block B ends following the
ending of blocks A and C.
Transfers immediately to ©3R
routine to reset initial
conditions,

Set by °RAb6. Used only when the
end of block B follows the end of
tape C 2nd end of block A, Trans-
fers immediately to ©2RS to set
connectors for comparison of items
in remaining A and B blocks.

Set by ©SCo. Used only when the
end of block B follows the end of
tape C. Sets 9RA5,CAlb, and re-
turns to transfer the remaining
items in the current block A,
Set by ©SCl. Used only when the
end of block B follows the end of
block A and the end of tape C,
Transfers immedintely to ©2RS,

Initially set and reset by ©°3R Entered from the
routine. Used only when the end equality side of
of tape B occurs prior to ending the test in °L2,

] sWhen the next (B,)
0s8C5,°Q3 and return to compare is equal to sentinel.

of tapes 4 or C. Sets CRAL,©SA

the remaining items in the

~ current A and C blocks,

A=Q53-3
1/5/50
Code C=10

Set by °RAo. Used only when For this and all

the end of tape C follows the other °SB routines,

end of block A. Sets ©9SC8, sece above.

OCib and returns to transfer
the items remaining in the
current block C.

Set by °SAo, Used only when
the end of tape B follows the
end of tape A. Sets °8C7,°Clb
and returns to transfer the
remaining items in the current
block C.
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OsBg

%3B7

OsB8

C°RCo

ORC1

Orc2

ORC3

OsCo

o A4-953-3
1/5/50
Code C-10

Set by °SCo; 92RS, Used

only when the end of tape

B foilows the end of tape

C. 3ets °RaB,9S.i7 and Calb.

Returns to transfer the re-~

maining items in the current

block A, A

Set by ©sCl,©SA6. Used only

when the end of tape B follows

ending of tapes A and C. Trans-

fers immediately to ©3S.routine

to advance counters for ascending

series and to read in new instruc-

tions. . )

Set by ©SC1,°RA6. Used only

when the end of tape B follows

the 2nd of block A and the end

of tape C, Transfers immedistely

to °R2S to write out remaining

block of A data, .

Initially set. Reset at the Entered from the in-
beginning of every new string equality _side of the
by O3R, Used only #hen the end test in °L3, when the
of blockC occurs prior to endingnext (C,) is not

of blocks A or B, Sets °PRAlL, equal to sentinel,
ORB2 and °Qli. Returns to com-

pare items remaining in current

A and B blocks.

Set by °Rio. Used only when For this and all
the end of block C follows other °RC routines
ending of block A. Sets °RB3, gee above. ’

OBib and returns to transfer the

rcmaining items in the current

block B,

Set by °RBo. Used only when end

of block C follows ending of block

B, Sets °Ri3,%Alb, and returns

to transfer the remaining items

in the current block 4.

Set by °RA1,°RBl. Used only when

the ehd of block C follows endl ng

of blocks A and B, Transfers

{mmediately to °3R to reset

initial conditions.

Initially set and reset by Entered from the

O3R routine. Used only when equality side of the
the end of taps C occurs prior test in 9L3, when the
to ending of tapes A and B, next (Co) is equal to
Sets °RA%,°SA6, RB6,9SB5 and sentinel.

oQli, Returns to compare itcms

remaining in current A and B

blockse.

6eleTe20



A-953-3
1/5/50
Code C-10

osc1 ~ Set by °Rio. Used only when For this and all
the end of tape C follows the other 98C routines,
end of block A, Sets °RB9,08B8, see above.
OB1b and returns to transfer re-
gaining items in current block
L ]
esc2 Set by °RBo. Used only when .
the end of tape C follows the
end of block A. Sets °RA9,
OAlb, 2nd returns to transfer
remaining items in current
block fe
Oscly Set by Sdo. Used only when the
end of tape C follows the end of
tape A, Sets ©98SB7,°Blb, and re-
turns to transfer remaining items
in current block B.
0scs5 Set by °SBo. Used only when the
end of tape C follows the end of
tape B, Sets ORA8,9SA7,9Alb and
returns to transfer remaining
items in current block A,
5C7 Set by ©9SBl,%S8A5. Used only
when the end of tape C follows
the end of tapes ~ and B,
Transfers irmediately to ©38 to
advance counters for ascending
series and to read in new instruc-
tions.
%sc8 Set by ©SB1,°RAl,, Used only when
the end of %ape C follows the end
of block A and tape B. Transfers
immediately to 9R2S8 to write out
remaining A block.
%scg Set by °RA2,°RBl, Used only when
the end of %ape C follows the end
of blocks A and B, Transfers
immediately to C2RS to set connectors
for comparison of items in remaining
A 2nd B blocks.

O3R Routine for end of a string, Entered from
when one block each from tapes ORAR.© o
A,B, and C have been collated RA3,°RB3, °RC3.
together and the next block on
each tape is not a sentinel
block. Resets original endings
ORAo, °RBo, °RCo, °SBo, °SCo,Aln,

OB1a,0Claj the original 3-way
comparison,®Ql; and resets all
counters to zero. Also rotates

the current print instruction by
cyclicly rotating the three write
instructions., Returns to compare
items from the next block on each of
the three input tapes,

elejo



{l} C2R

OR2

033

S

S

Routine for end of a string
when it occurs at the end of
blocks &4 and B and the end of
tape C, Resets %4ala,©Bla,
Sets °Qly,°846,09SB5, and resets
counters x and y to zero.
Kotates print instruction as
in ©3R, advances counters r
and u,v, or w to 1 for next
cycle. Returns Q4 to compare
items in remaining blocks on
tapes 4 and B (one each).
Routine for end of string
when it occurs at the e¢nd of
tapes B and C and the end of
block aA., Writes remaining
block from tape .4 on the next
current output tape. advances
counters r and u,v, or w to 2
for next cyecle. Transfers

immediately to ©3S to complete

setting-up instructions for
ascending cycle,

Routine for end of tapes
when all input data has been
collated, advances counters

1=953=3
1/5/50
Code C=10

Entered from ORAS
okag, ORBS, °RB9, 9589,

Entered from ORaS8,
OSB8, °sC8

Entered from ©SA7,
o°sB7,9s8C7

H, R and 3R for ascending scries.

Positions first block of in-
structions for nsw cycle, and
transfers control to location
000,

3R
2KS

Rao
RJ‘XO
r.Bo
It.Bo
RCo
RCo

SA (o]
SA o]
SBo
SBo

® -

i

end of 3 blocks (1 string) R2S

Possible combinations of endings:

R = end of string S = end of tape

end of 1 block, cnd of 2 tapes

end of 2 blocks, end of 1 38 = ¢cnd of 3 tapes

tape
RB1
RC1
Ri2
RC2
RAl
RB2

SB
sal;
Si5
sC
SAg
SB5

RC3
RB3
RC3
Ra3
RB3
RAB

SC7
SB7
SC7
Sa7
SB7
SAT

Rio SBl SC8 (R28)
Rao SC1 SB8 (R2S)
SBo Ralp SC8 (R2S)
SBo SC5 RA8 (R2S)
SCo Ra6 SB8 (R2S)
SCo SB5 RA8 (R2S)

RBo SC2 Ra9 $2RS) 2RS will be followed by

RBo Ra2 8SC9 (C2RS)
Rio SCl1 RB9 (2RS)
SCo Rab6 RB5 (2RS)
SCo RB6 Ra5 (2RS)
Rio RB1 8SC9 (2RS)

6el.7.22
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- THREE-TAPE EXTERNAL COLUATION-DESCENDING FOLLOWING DESCENDING

B8 TNa The mrON _
«f1a. “RCo *S5Co g‘:a F , Srigys !
or ...»Pecm\ Even C'\(cle Run Hcy Word < 12 Dy/d‘:s

TOy y=F ‘9a o
'-Pl' Z_-Jo
|

Read /nelr. :;fﬂr;i -:-fej g;recd_bbgc;w.rd ( ] l +
é?ﬂ and consfants = .oc wt P =77 > 3, £ —{@ O_@{\s )C | RO‘E‘ - 'A‘s‘o‘ﬂ)-‘ e
from T, ?::PTI,TE ;;-»c: [ N @) : () @ Q)/ 7/ )[II Qo3 v ee: G2 Gmin) -1 i (Ge- - Grq)
- ‘. -> “ae Ty )=

et en7g 1
s : }%{ [Borsy - Bsgye)-1] Wete
L4 Qo"'ii-?QE.s(IM-H)-I (Go ... Gsq) = m=o %'®

S

@:@)*

i on Ty
\ i Tos =74
"-m [C S~ f'z( ] Lt p i e
¢ =>4 ° ‘ #1)=1]]
/\\D % Gou3 i_:-;aﬁ{bmw\d (qo---fim)

on Tg’

’ RBB Egs ;CSM RBS
\ 1 Ll SBT
3 Ao or I 214
1 D=B
_l ‘Qa

(e
O
©+
G

ver f

3
: > © © D €
. 9 &) ? B ®
-+ i
i ‘Rad||[-sex| lIser|||-Rav ‘RAa kA3 ‘RR S l
’! "SAJ |-t | [I*Crb|||'SA ‘REA Alé ‘Al !
G-z % T |ges A s |
_ 2 i » - =0 |
_ _ R=R,,B=B,, C=Co ’ % 63 _ ‘83 {
’L‘o?yro,}:o _ :
‘Al *RAo : 5 N : 3
LEGEND ' . ‘Bia ‘RBo -SB, C @ hy 10e K 3 & J é) é é
*¢ia -RCo - SCo 4 : .
A One block of data from Tape A and also Gy . : |
; current location in A block Te B r9a 4 .._‘__@ :
B One block of data from Tape B and also ; 1
current location in B block A=A, = ol | |
. C One block of data from Tape C and also B=8; (=0 . . s ] |
current location in C bleock @ S AL P > - A T r?i_% c - q
D  An auxiliary block of data from Tape A i 5a, _’(/ 504Y j ik ' >l ]
E An suxilliary block of data from Tape B Bia. *SB W= v = ¢7) (sce @ 2 @
F An auxiliary block of data from Tape C & 7 == e ! : 5.4
G One block of output data 4 EX Rl Ehd] s
N No,  of items per block : i :
T ‘Tape number associated with print routine ' .
YP “Address of bloeck in rI - wr.te '
Z Number of words per item o™ Ac... Az 1
m Number of items transferred to output location LenZs | 1
x Number of items tranaferred from A < ! |
y Number of items transferred from B .
z . Number of items transferred from C b J - aRS b @
R2S Routine: End of one string, end of two tapes
2RS Routine: End of two strings, end of one tape Vond
3R Routine: End of three strings —_—— AT 42 One
38 Routine: End of three tapes rr bloeK bfms?? )
CONNECTORS 2 :W ﬁ::c n;:.:f gti‘: ITEM [QUAN. DESCRIPTION MATERIAL ,
3-7¢P£ £xt. gI3-1 | BILL OF MATERIAL "
L Read routine Q Comparison routine S End of tape biristie ' :
P Print routine R End of string routine routine ,—.é:—‘:-:—ﬁ_, + ECKERT-MAUCHLY COMPUTER CORP.
4 J}eo ¢ ] PHILADELPHIA, PENNA. !
Note: Routines Qp, Q3, md Q) use the same lines of coding ' :| ALL DIMENSIONS ARE I INCHES | MAT'L. !
es Q1 with 'n lgt'nited nllﬁmber of changes. Bl and B, in * T ;.1?,-’;_"““%’.‘gc’,"""‘.:’o,‘_’;’“"‘"‘i.‘.g_ UN|VAC C-|O i
comparison boxes represent a change in the line of ceding. .; I | |
A= : |
bl(:nl;:;n:ug]:‘le line of coding involving the A line is ; TA;-H-que External ColtaTion Bcbﬂendzry faﬂouny Be,scamf::’ |
i 3 cn speecl sven cycle ran :
DR. h m.d. ' DATE /-4 - 30 %
; ] - '/?_ ?J j
CHK.F. E.S. SCALE - c
e ) LET,  REVISIONS Pll‘liq-nt APR. ENG. §. M _ ;
. { . d - - - i i




‘opyright 1950 by A-Gb2-3
‘ckert=Mauchly Computer Corp. , 3/29/50
‘ubsidiary of Remington:Rand Inc. Code C-10

> CETEe

. | - TWO TAPE MERGE WITH TAPE IDENTIFICATION - TAPE
INTERLOCK ELIMINATED - ASCENDING SERIES - EIGHT-WORD
ITEM WITH KEY DIGITS IN FIRST WORD < TWELVE DIGITS

Initial read start brings first block of instructions into
locations 000-050

000 11 000
31 060 Read instructions and
001 31 120 constants to memory,
31 180 | Tg -» rl
002 35 240 J
81 000 Rewind tape 1, signal
003 10 240 V Type one word to memory: @,f,6y
B 2j1
ooy, ¢€ 9Lo End of tape sentinel —> qo

B 240 rA = apfpby
005 38 000
.8 000
006 € 941 67 --=> ql
X 000
007 .8 000
- H 9hh oy —> aly
E
X

o008 F 243 " rF = 000000 000011
2
00 C 2 Cro —> q2
9 9l 000 n-n+l q
010 ;4 o000
o L .8 000
11 H 9 B, —>
g ooy MmO
012 € 943  ~ PBpen+1 —> a3
50 941
013 50 9h2 p L
0 943 Print on Supervisory Control:
oxy 50 9hly 50 b5 ' (q1), (q2), (a3), (ali), (q5)
015 90 000 ~ Stop UNIVAC and examine typing for
errors,
F 242 rF = digit extractor
241 016 36 520 (rI) — A4, T¢ > rl
B 521 ra = (A1)
017 L 9L2 rL = (q2)

Q 022 If (q2) = (A7), tape 5 is the current
‘.} A tape

Telel,l



A=-9562=3
3/26/50
Code C-~10

018 85 000 Rewind tape 5, signal
66 000 Rewind tape 6, no signal
019 50 521 N
50 gh2 +  Print on Supervisory Control:
020 50 018 j (31), (q2), Tg instruction
90 000 Stop UNIVAC to €éxemine above; mount
new tape A
021 35 h20o Clear (rI), Tg -> rI
U 016 —> OA1 to test new A tape
©B1 022 30 700 (rI) > B
B 701 rh= (B))
023 L 943 rL = (q3)
q 028 If (q3) = (By), tape 6 is the current
' tape B
o2y 86 000 Rewind tape 6, signal
50 701 }
025 50 943 L Print on Supervisory Control:
5o 02y I (By),(q3), tape 6 instruction
026 90 000 . “Stop UNIVAC to examine ebove; mount
new B tape,
00 000
027 16 000 T > rl
U 022 -> OBl to test new tape B
028 15 000 g
35 520 1
029 36 580 \ 7 - 4,C, rI
36 700 f T2 - B,D
030 35 760 J
K 000
°Q 031 E (700) 4
K 000 rL = (B)
032 E (520) : ra = (4)
076 If (A) > (B) -> OB2
042 033 F 245 rF = 110000 111111
B 0132 i
o3y E 258 }
H 038 i .
035 A 247 . . Butld up trensfer instructions
039 &
036 X 000 z
H oho |
037 X 000 ;
. ¢ ojn ;
038 v (520) S
- w (880)] |
039 |V (522) T
| W (882)] } Transfer (4) —> G
oo ¥ (52L) , |
wo(es] |
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3/29/50
Code C=~10
ol [v (526) _
A - W (886) J
oh2 |R 075 L
) U 072! -3 O7a
% o2 R 075 U 067 -> %To
’8a B 032
OhB 3 2’.;.8 rA = x+1
oy L 262 rL = N
Q ohb6 x+1:N
Aja Ohs [C 032 4 x+1l > X
- U 031 —» 0Q
‘ap#kols € 032 U 033 —» OA2
oh6 B 261
c 032 x=0
oy7 B 19 :
F 2’.].6 TK =T A
oy8 E 116
¢ 1116 J

‘Lia o9 [Y 580 ;
7 520]

o4y B 060 U 060 rh = E, —> %Llb
050 Y 590
Z 530
os1 Y 600
Z sho
0s2 Y 610 Transfer (C) > A
% 550 >
053 Y 620
2 560
osh Y 630
Z 570 A
os5 B 049 rA = C
, L 287 rL, = OLlb
056 € 257 (ra) — 2+l
' J oh9 (rX) -+ oLl
os7 L 21 rL = 8
B 520 rA = (A)
058 [F 22 rF = digit extractor
o 146] (a,):s
059 [K 000
‘ Alya [ U 0‘;1] -» 9q

% 058 00 000 Q 16

'Alyb-3- 059 |

00 000 U 115 —>» 910
' 7.1.1.3



A-38 =7
2/29/53
Codc C-10

LIb 060 Y 6LO
Z 520
061 Y 650
Z 530
062 Y 560 ,
Z s5lo Transfer (E) — A
063 Y 670 f
Z 550 :
06, Y 630
Z 560 i
065. Y 690 i
%2 570
066 L 286 rL = OLla
U 056
27 067 B 880
C 946 (Gx) — qb
066 B 032
C 97 x —> q7
069 B O31
C 948 y — q8
070 B 265 :
H O0h2 .72
o071 7(2)9Lk0 Write (ql...q8) on Tp (20/in)
Cc 085
278 072 B 258
- A 2h9 ra = mtl
073 L 260 -, rL =N
- 110 | m+1:N, —> ©9a
=+ 073 L 260 Q 11} —> Ogy,
o7, € 258 m+l —> m
_ P 242 rF = digit extractor
075 {00 000 _
- U {c+1)] Return to °8
B2 076 F 25 . rF = 110000 111111
B 03,
077 & 258
) H 081
078 A 247
H 082 , Buiid up transfer instructions
079 X 000
H 083
080 X 000
1 [V (700) o8k
081 |V (700
L W (saoﬂ}
082 |V (702) |
W (882)f 1

7.1.1.0



083

(704)

Transfer (B) — G

¢,
Ars‘)i", =
A

3,79/ 5 ".).
CoGe C-10

(v -
Z W (88L):
o8l v (706 3
o5 R 075 W (886), o
0 07 .8
' v o72] —> °7a
+ 085 R 075 U 067 ~=> 97p
’8B 086 B 031 \
A 24,8 rh = y+l
087 L 26 rL = N
Q 089 y+1:N
’‘B3a 088 ICc 031 +1 -> §y
I v 031] —> 9Q
‘B3b 4088 C€ 031 U 076 —> OB2
089 B 263
c 0131 y=0
090 B 180 g .
091 E 116 j
C 116
‘L2a 092 p:( 760 )
& 092 B 103 U 103 rh = F, -> OL2b
093 Y 770
Z 710
o9 Y 780
Z 1720 Transfer (D) -—> B
095 Y 790 \
Z 1730
096 Y 800
Z 740
097 Y 810
g Zz 750 | 5
09 B 092 ) rA =
L 289 rL = OLZ2b
099 € 257 (rd) — 2+1
_ J 092 (rx) -+ OL2
100 2h1 rL = 8
B 700 ra = (B,)
101 [F 22 _. rP = diglt extractor
' Q@ 177.; (Bg):s
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a=-9€2-7
3/23/50
Code C-=10

Bha 102 [K 000 -
U 031 - 9
® 101 00 000 177 _
Blb #102 00 000 115 —> 010
Lzb 103 Y 820 3
Z 700
104 Y 830
Z 710
105 Y 840
Z 720
106 Y 850 4 Transfer (F) > B
Z 730
107 Y 860
Z 740
108 Y 870
Z 1750
109 L 288 4 rL = %L2a
U 099
'9a 1100 B 928 Keyword of last item in output block
L 254 rL =V : ‘
111 00 000
Q 121 (Gopzm) sV
112 269
c 115 «10b
113 B 267
c 073 .9b
'9b 11y, B 259
¢ 258 m=0
10a 115 |B 257 - rh =2+
E 116}
## 115 00 000 U 12k --> 010b
116 3(6) (640)  (rI) —> 2, Tgx —> rI
c 116 Z+1 —> Z
P1 117 [5(2)(880) Write (Go-..G59) on T,
B 25?;3_ rA = ¢
f 117 52700 B 252
fF117 52520 B 2852

7.1.1.6




A=962:
".(:c ,"l 5) J

Code C-10

@ p2 {117 51(880) B 252 Write (Ggee:G5g) on Ty

117 51700 B 252
At 51520 B 252
118 A 24y

. 2531 ri =w
P3 117 V 281 F 242 '
#3118 W 117 U 075  .P1L, -> ©g

119 H 252 f+41 -> f
Q 129 —> 013
122 120 [P 242 rF = digit extractor
U 075] -> 08
120 B 261 U 208 - %12p
Hi120 B 263 U 216 - 012¢
n2adf120 00 000 U o9 -» op1
n2e 3120 00 000 U 092 —> Op
121 vV 283
w117 .P3
122 B 266
H o}2
123 € 085 «7b
U 113
100 124 [ B (880) .
' _C 96t  (6g) —> qb
f12, B 700 © 9h6
::ﬁrmu B 520 C 946
125 B 261
C 947 =x=0 ->q7
126 B 263
C 948 y=0 > g8
127 B 268
€ 115 .10a
128 7(2)940
. U 115 —> 9101

7.1.1.7




Au?é%«3
3/25759.
Ccde C=10

13 129 F 2U6 rF = 101111 111111
130 E 256
A 9l
131 € 255 CpTp LABE LA(ql) —> T.S.
' 50 256 iPrint two words on Supervisory Control:
132 50 946 - f1. Tp, label, (ql) 2. (q
X 000 |
’13a 133 QEZ 9o Write 3 sentinel blocks on Tp
52 9Lo]
4133 51940 U 12 — 013b
134 52 94O
82 000 Rewind tepe 2, signal
%iha 135 L 285
J 1171 P2
*Up #
b #H135 30 L20 90 000 Stop program
136 L 275 : |
' J 133 13b Tp =Ty
137 A 24k
c 91 (q1)+1 > ql
138 € 252 £f=0
B 133
%16a 139 'E o071 .
- c 071}
1hbo |B 266
H oy2] Tp=Ty
13 fc o085 .7b
- U 120]  —» 012
°16b $139 E 128 C 128 Tp=7Tp
H#10 B 269 € 115  .10b
$#13 F 245 U 120 —> 012
%13 142 51 940
. 51 9i40 Write 3 sentinel blocks on T3
®15a 143 (81 000 _ Rewind tape 1, signal
L 2811
O15b #ilhB 81 000 U 135 —~—> Program stop

Te1l.1.8




j
Q
W I 117 — .P1
7
s J 133 132 Tp =T,
U 137
146 B 9L42 Lol ;ﬁ = ggig | When (Ag) = Sentinel
17 ii 246 - rF = 101111 111111 y
- Q 169j (q2) : (qh)) -» OSio
= 17 F 246 Q@ 224 —— 017, {%s4a1)
8 A 2
b b c 9l2 (q2)+1 —> q2
19  8(5)000 109 Rewind tape A, signal
150 S 250 '
H 149 Ty.a —> Ta
151 J 250 -a > a
E 158 7
152 H 158 l
E 160 !
153 H 160 s
E 163 |
18, E o163 16& b
155 H 16k . New T, —> T,
E 116
156 H157 00 000
157 13(3)() . (rI) —> 32, T, ->rI
- C 116} T — Tg -
045 158 3(3)520 ol (rI) — A, Ty —> rI
15 L 21
> > Q 164  (q2) & (4;)
160 8(3)000 50 521 Rewind tape A, signel
161 50 9L2 - ] Print three words on gupervisory
ontrol?
50 160 _‘r (41),(q2),Ty instruction
162 90 000 Stop UNIVAC, mount new tape A
00 000
163 3(3)h20 Clear (rI), T, —> rI
U 158 —> OAfS
. 16  2(3)520 _ (rI) ~=> A, T, -=> rI
25 rF = 110000 111111
165 B 286 ol .
9 +Lla -
7e1e149




£ n“-)'- "\J e’ )

3/20/50

Ccde C-10
166 E 116
C 116 C > Z
167 060
c 257 E —> Z+1
‘aba 168 |F 2h2 rF = digit extractor
03] —> 99
’Abb# 168 00 000 U 115 —» 910
'SA0 169 B 201
C 088 .B3b
170 V 295
W 101 .Blb
171 B 293
C 199 .B6b
172 B 294 |
c 178 +SB1
173 B 271
‘ C 120 «12c
7y v o278 .
W 1o 1
175 B 280 . «16b
¢ 139 J
176 € gl2 0 -—> g2
U 076 —> Op>
177 B 9L3 rA = (q3) When (B,) = Sentinel
- L 945 rL = (q5)
178 L? 246 .. rF = 101111 111111
200] (q3) : (g5) —> ©SBo
Fr 178 F 246 22l —» OSB1
179 A 24,
C 93  (q3)+1 -—> g3
180 8(6)000 Rewind tepe B, signal
B 180
181 S 251
H 180 Top —> Tg
182 J 251 b > b
E 189 7
183 H 189 |
E 191
18y H 191 :
E 194 )
185 H 194 {  New Tg —> Tg,
E 195 |
186 H 195 |
E 116
187 H 188 %
00 000

T+1e1410




A 362=3
3/23,50
Code =10

188 [3(W) () . (rI)—> 2, Tg —> rI
¢ 16] Ty — Ty
'BS 189  3(l4)700 (r1) —»> B, Tg—> rI
943
190 L 701
Q 195 (q3) : (By) :
191  8(L)000 Rewind tape B, signal
50 701 1
192 50 943 | Print three words on Supervisory
> Control:
50 191 J (B1),(q3), Tg instruction
193 90 000 Stop UNIVAC and mount new Tpg
L (h) L 00 000 Y (r1), T I
19 3(4)u20 lear (rI), ->» r
U 189 —>» OB5 B
195  3(4)700 (rI) -» B, Tg — rlI
F 2hs rF = 110000 111111
196 B 288
H 092 L2a
197 E 116
Cc 116 D — 2
198 B 103
C 257 P -» 241
Bba 199 [F 2l2 rF = diglt extractor
U O3i] —3> Og
Béb#H-199 00 000 U 115 —» 010
SBo 200 B 290
C obs +A3Db
201 V 292
W 058 «Alib
202 B 293
203 B 29l
C 147 +SAl
204, B 270
C 120 «12b
205 Vv 278 3
W o140 |
206 B 280 | .16b
C 139 .°
207 C 9i3 0 —» g3
U 033 —> 042
7e1l.1,11




Anj0le3
3/ ¢ /50
Coue C=10

12b 208 E 117 ~rF = 110000 111111
H 117
209 E 281
H 281 *
210 E 285 > G=A
H 285 GO = Ao
211 E 12,
c 124 |
212 B 272
46 C 120 .124
213 P 2
B 149 ]
21y E 116 Ty = Tg
c 116
215 F 245 rF = 110000 111111
U o9 —> 013
%912¢ 216 E 117 g
H 117
217 E 281
H 281 G =B
218 E 285 ¢ Go = Bg
H 285 ;
219 E 12 .
c 12,
220 B 273
CcC 120 120
221 P 246 .
B 180 L Tx = Tp
222 116
116
223 F 245 rF = 110000 111111
U 092 —> OL2
917 22y B 1h9g
(9841 E 227
OsB1) 225 ¢ 227
B 180
226 E 228
- Cc 228 )
227 18(5)000 -  Rewind tepe A, signal
F L 252i
228 {8(6)000 . Rewind tape B, signal
Q 232! f:0
229 B 276 ~
c 135 «1hb
230 B 277
C 143 +15b
231 B 133
U 130 —> ©O13
232 30 420
90 000 Stop program

7elel,12




20
21
22
2h3

25
246
27
2,8
249

- 250

251
252
253
25y
255
256
257
258
259
260
261
262
263
26l
265

000000
000000
110000
101111
000002
000008
000000

1020000

1020000
1000000

C
ROLABE

[pooBzo
v 000
vV 000
vV 000
E 520
E 576
E 700
E 756
R 075

000011

000001
111111
111111
000002
000000
000008
000000 !
000000 |
ooooooj

LA000O
000000 |
W (Bsoﬂ
W 880
W 936
076
076
000
000

S R oW o133

072

4=062=3
3// 2\; l"/S 0
Coce C-10

Constants

Storage for a,B,0;

End of tape sentinel

Digit extractor

- ¥
b,
£,
M.
v.

A constant to alternate tapes 3
and 5 (plus to start)

4 constant to alternate tapes
and 6 (plus tostart)

Counter: Blocks of data on current
output tape

Total numberof blocks on output
tape

2,

A word of ignore symbols

T.S. for word

Zz+1 (F tokstart)

m
m=0
N (for m)
x 0
N (for x)
y 0

N (for y)

. Ta
Telelel3




266
267

269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
28l
285
286
287
288
289
290
291

075
260
257
000
261
263
000
000
940
940
420
000

B . 269

2hs
128

880

281
117
880
580
060
760
103
032
031

g & d g o #6909 o

a d a N d N w oo '

067
11k
116
12l
208
216

075
252
520
060
700
103
033
076

. Tk

.9b

«10a
«10b
«12b
«12¢c
.24
.12e
«13a
«13b
1hb
.15b

.16b

¢ Y
R ———y e amen, ol

h\.-—q—l { i

«P3

P2
.Lla
L1lb
L2a
.L2b
«A3b
+«B3b

7.1.1.1}

A~2h2=3

3 // B> EJ 3

Code C-10




292 00 000
293 00 000
294y F 246
295 00 000
296 00 000
297

298

299

520-579
580-639
6L0-699
700-759
760-819
820-879
880-939

9ko

9ln

942

ol3

ohk

ks

9l6

l7

L8

a L& O g o

146
115
22l
177
115

+Abb,
.SAl,

-10

.B6Db
.SB1

! «Blib

Storage block

L
"
"
L]

qo
ql
g2
a3
al
a5
qb
q7
q8

it

A
" c Tape A
n E
" B '
" D Tape B
" P
" G Output

sentinel

Current output tape identifica-
tion number

Current A tape identification
number

Current B tape identification
number

Final A tape identification
number

Final B tape identification
number

Keyword of first item on current
output tape

Working location in A block at
beginning of current output tape
Working location in B block at
beginning of current output tape

7.1.1,15
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TWO TAPE MERGE WITH TAPE IDENTIFICATION

TAPE INTERLOCK ELIMINATED

ASCENDING SERIES

Function and Purpose

Tests the identification
number of the tape mounted

on UNISERVO 5 with the iden=-
tification number of the first
of a string of A tapes. If
they are equal, transfers
control to ©9Bl, If they

are not equal, stops UNIVAC

so that operator can mount
correct tape on sServo.

Tests the identification
number of the tape mounted
on UNISERVO 6 with the iden-

‘tification number of the

first of a string of B tapes.
If they are equal, reads
data tapes A and B to memory
and transfers control to °Q,
If they are not equal, stops
UNIVAC so that operator can-
mount correct tape on servoe.

Compares the magnitude zof

the current item A with that
of thc current item B, If
the magnitude of A 1s smaller,
transfers control to C42; if
that of B is smaller, trans-
fers to ©OB2,

7.1.1.16

Entry Point

Entered from the initial
routines of the program.
Entered following the mount-
ing of a new tape on UNISERVO
5, if the previous one was
not the correct tape A,

Entered from the equality
side of the test in %41,
Entered following the mount-
ing of a new tape on UNISERVO
6, if the previous one was
not the correct tape B,

Initially entered from the
equality side of the test in
°Bl. Entered from 9.3r,%p3a
when the item last transferred
to the output location was

not the last in its respective
data block. Entered from
Oilia,OBha when the item last
transferred was the last in
the block, if that block was
not the last on the respective
current data tape. Entered
from ©Aba,OBba when the item
last transferred was the last
item in the last block on

the current tape, if that

tape was not the last one of
the respective stringe.




. opn
o

opp

07a

07b

Transfers the cuorend item
A to the current output
location, sets ©84, and
transfers control to ©7,

Transfers the current item
B to the current output
location, sets ©8B, and
transfers contrcl to 97,

Initially set and reset by
07b. Tests for end of out-
put block. If end has not
been reached, increnses m
and transfers control to ©8.
If end has been reached,
transfers control to ©9.

Set by 992,916a, Sets O7a,
and writes identification
block on current output tape.
Transfers control to ©7.

Toelelel?

J

% Iy A -
,:l"»‘w-; oy,
. s T
b ey, tr

ju'.‘r_(:l \:“.LO

Entered from 9Q whenever the
megnitude of the current item
A is less than that of the
current item B, Entered from
OSBO when the last tape in
the B string has been com= -
pletely exhesusted, and there
remains at least one A item
to be transferred. Entered
from ©9A3b when all B tapes
have been exhausted, and the
last item transferred to the
output location was an A item
which was not the last in the
current A block.

Entered from °Q whenever the
magnitude of the current item
B is less than that of the
current item A. Entered from
0840 when the last tape in
the A string has been com-
pletely exhausted, and there
remains at least one B item
to be transferred. Entered
from ©°B3b when all A tapes
have been exhausted, and the
last item transferred to the
output location was a B item
which was not the last in the
current B block.

Entered from CA2 or OB2
following the initial trans-
fer of an item to the first
output location, and following
the transfer of any item which
is not the first for the cur-
rent output tape. Entered
from O7b following the writing
of tape identification on a
new output tapee.

Entercd from 942 or O9B2
following the transfer to
the output location of the
first item for any current
output tape after the first
in the string and following
the transfer of the first
item for the first tape, if
a complete block of ignore
symbols has beczn discarded,




o

'8B

Tla
L1b

Set by OA2., Tests for the
end of block A, If thc end
has not been reached, in-
creases x and transfers con-
trol to °A3. If the end has
been reached, sets x = 0,

T, = Tk and transfers con-
trol to ©°Li.

Set by °B2, Tests for the
end of block B. If the end
has not been reached, in-
creascs y and transfers
control to ©°B3. If the end
has been reached, sets y = 0,

Tg = TK and transfers con-
trol to ©L2,

OLla is initielly set and is
reset by OL1b, Transfers the
contents of auxiliary block

C to data block A, sets 2 + 1=
C, °Llb, and tests the con~
tents of the current Ao for
the presence of sentinel, If
sentincl is not present
trensfers control to OAL.

If sentinel is precsent, tests
to determine whether the
current tape A is the last

in the string. If it is the
last, transfers control to

0S4, If it is not the last,
rewinds the current tape 4,
transfers the contents of
rI to 2, reads the next A
tape to rI, inereases (qp),
substitutes Ty_, for Ty, and
Tx and transfers control to
a5, OLlb 1s set by ©Lla
and performs similar opera- _
tions to those in OLla, except
that it transfers the con-
tents of auxiliary block E
to data block A, and sets

+ =
¢+1=E§ “Lla. 7.1.1.18

Heby ey
3/22/59
Code C-lO

Entered from 97a, following
the transfer to the output
location of an A item which
does not complete the output
block. Entered from ©12a
when the A item just trans-
ferred to t he output loceae
tion completed the outvput
blocke tered from OP3
when the A item just transe
ferred to the output location
completed a full block of
ignore symbols.

Entered from the same points:
as 984, when the item last
transferred to t he output
location was a B item.

OL1 is entered from the
equality side of the test

in 084 when both strings

are still in operation,

and the current A block

has been exhausted, ©OL1

is entered from ©12b following

-the printing of an output

block, when the B string has
just been exhausted and the
remaining A data is to be
transferred to output block
by blocke ©L1 is entered
from 9124 following the print-
ing of an output block, when
the B string has been ex-
hausted previocusly and the
remaining A data !s being
written out block by block.
OLla is entered when the
next block of data from the
current tapc A has been
stored In auxiliary location
C, and OL1b is enterecd when
the next block of data has
been stored in auxiliary
location E.




L2a
.2b

)93

10a

OL2a is initially set end 1=
reset by °L2b. Transfers the
contents of auxiliary block

D to data block B, sets

Z + 1 =D and %L2b, and

tosts the contents of the
current B, for the presence
of sentinel. If sentinel

is not present, transfers
control to °Bli. If sen-
tinel is present, tests to
determine whether the current
tape B is the last in the
string. If it is the last,
transfers control to ©SB.

If it is not the last, rewinds
the current tape B, transfers
the contents of rI to 2,
resds the next B tape to ri,
increases (q3), substitutes
Tg_p for Tp and Tk and trans-
féers control to ©B5, ©OLZb

is set by ©L2a and performs
similar operstions to those
in OL2a, except that it trans-
fers the contents of aux-
iliary block F to data

block B, and sets 2 + 1 = F,

O1.2a,

Initially set. Tests to
determine whether the current
output block is completely
filled with ignore symbcls.
If so, sets ©P3,90b,%h, and
transfers to °9, If not,
sets 910b,°9b and transfers
to 090

Set by ©99a. Setsm =0
and transfers control to

010,

Initially set, and reset
by ©°10b. Transfers con-
tents of rI to storage
specified by Z, and reads
anothacr block from Tg.
Substitutes %2 + 1 for 2
and transfers control to

(8]
Fe 7.1.1.19

OL2 is entered from the
equality side of the test

in ©8B, when both strings

are still in operation and
the current block B has been
exhausted. ©L2 is entered
from 912c¢ following the print-
ing of an output block, when
the A string has just been
exheusted, and the remalning
B datsa is to be transferred
to output,block by blocks

OL2 is entered from °12e,
following the printing or an
output block, when the A
string has been cxhausted
previously and the remaining
B data is being written out
block by block. ©L2a is
entered when the next block
of data from the current

tape B has been stored in
auxiliary location D, and
O1,2b is entered when t he next
block of data has been stored
in auxiliary location F,.

Entered from ©72 2t the
complction of the first out-
put block for the first out-
put tape of a string.

Entered from ©O7a at the com-
pletion of every output block
after the first.

Entered from °0b when the
current (first) output block
consists entirely of ignore
symbois (not to be printed
on output tape). Entercd
from °Gb whenever zn oubtput
block hns been filled with



’10b

P1,
P2

Set by 99a,916b. Writes
tape identification on
current output tape, sets
010a, and transfers con-
trol to °©10.

OP1 is initielly set and 1is
reset by Ol5a, Writes current
block of output data on

tape 2, and tests to de-
termine whether tape 2 is
complete. If it 1s not,
incrsases f and transfers

to 212, If it 1s complete,:

7¢1.12,20

A-0l=3
3/22/50
Code C=10

data by means of single

item transfers. Entered
from ©alib, °Blib, ©4bb, °Bbb
whenever all tapes of one
string have been exhausted
and the remaining date from
the tapes of the other string
is being transferred block
by block, if the current
datn block will not be the
first block on the currcnt
output tape. Entered from
©10b following the writing

of the tepe identification,
on the first tape of the
output string if the current
output block is not a2 com=-
plete block of ignore symbols.
Entered from ©910b following
the writing of the tape iden=
tification, on a tape of the
output string whenever all
tapes of one input string
have been exhausted and the
remaining data from the tapes
of the other input string is
being transferred block by
block if the current data
block will be the first block
on the current output tapee.

Entered from ©9a if the first
block for the first tape of
the output string is not a
full block of ignore symbolse
Entered from OAEg,OBhb,OAéb,
OB6b when the data from the
tapes of tho remaining a or
B string is being transferred
directly to the output tape,
if the current data block
will be the first on the
current output tape.

Entered from 910a when there
1s a complete block of output
data to be written oute.



3P3

912a

212b

N2e

%124,
)12e

transfers control to

013, ©OP2 is the alter-
nate tape-write routine,
similar to ©°P1 in all re-
spects except that it
operates on output tape 1,
and is set by ©1la,

Se¢t by ©92, Resets OP1
end returns to ©8.

Initially set. Transfers
control to ©8.
Set by OSBO. Sets G = A,

Tk = Ty and %124, Trans-

fers to °L1.,

Set b¥ 0340, Sets G =
Tx = I and 912e¢. Tran
fers to °LZ.

B’
S

Set by ©12b and °12¢ re-
spectively. Transfer to
OL1 end °L2 respectively.

791.1.21

b-962-3
3/22/5G
Code C=10

Entered from ©10a when the
first output block is a
complete block of ignore
symbols, and is to be dis-
carded., ‘

Entered following the writing
of an output block on the
current output tape, at any
time prior to the exhaustion
of a2ll tapes of either of
the input strings. Entered
from °P if the last block
written out was not the last
on the current output tape,
entered from %16 if the last
output block completed an
output tape.

Entered from O°P or 916 under
the samc condltions as de=
sceribed for ©12a if the block
just written out was the first
to be completed subsequent

to the exhaustion of all tapes
in the B string.

Entered from OF or 916 under
the same conditions as de-
seribed for O12a if the block
just written out was the first
to be completed subsequent to
the exhaustion of 21l topes

in the A string.

Entered from °P or 916 under
the same conditions as de=-
scribed for ©12a, if all
tapes of the B or A string
rospectively have been ex=
hausted, and the data of the
remaining string is being
transferred block by block
to the output tapee.



. c"13a,

°13b

°1la,
015a

o1hb,
015b

©16a

%16b

013a is initially set and

13 reset by °15a. Writes

3 sentinel blocks on tape 2,
prints the tape label on
Supervisory Control, and re-
winds tape 2. Transfera to
Oili. ©13b is a similar rou-
tine in all respects, except
that it is set by °1lja, op-
erates on outgut tape 1, and
transfers to °15.

Initially set. Set ©°P2,
©13b, Tp=Ty and OP1,Cl3a,
Tp=Tp respectively. Both
routines increase (gi) and
reset £=0, preparatory to
starting a new output tape,
and both transfer control
to 016.

Set by ©17. Both routines
stop program.

Initially set. Sets 97b
and transafers to °12,

Set by ©SA0,°3BO. Sets
010b and transfers to °12.

Rewinds T),Tp and tests to
determine whether or not the
current output tepe contains
data. If so, sets 91ib,915b"
and transfers control to ©13,.
If the current output tape is
blank, stops program.

Telele22
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Codz ¢-10

Entered from ©OP when the
block just written on the
output tape completed the
current output tepe. ©13a
is entered from °P1; ©13b
is entered from ©P2.

Entered following the final
operations on a completed
output tape, if all tapes in
both input strings have not
yet been exhausted. ©9lha 1s
entered from ©0I3aj ©915a i
entered from 913b, :

Entered from the same points
e3 ©1la,%15a following the
fZnal operations on a com=-
pleted output tape which is
the last in the string.

Entered followling the rou-
tines which rewind the com=
pieted output tape and pre-
pare to start a new one,
prior to the exhaustion of
all the tapes of either in-
put string.

Entered from the same point

as 916a when all the tapes of
one string have been exhausted,
and there remains only the
data from the tapes of the
other string to be transferred.

Entered from ©SA1,08Bl, when
all tapes of both input
strings have been exhaustede



®a3a,%A3b
OB13a,; °B3b

OAla, AL
OBl a, °Bljb
OAba,9Abb
OBb6a, °Bbb

OAS

O43a end ©B3a are initially
set: both transfer control

to ©°Q., ©A3b and ©B3b are set
by ©9SBO and ©SAO respectively
and transfer control to OA2
end OB2 respectively.

OAlia,OBlja, O4ba,Bba are
initially set: all trans-
fer control to 2Q. OAlb,
OAbb are set by OSBO and
OBLb,%Bbb are set by 9SA0:

"all trensfer control to 910,

Brings the first block of a
new tape in the A string into
the memory. Tests the 1lden-
tification number of this
tape with the identification
number of the next A tape as
indicated by (qp). If they
are equal, reads one block of
data to memory, and one to rl,
sets %Lla, 2 =C, 2 + 1 = E,
and transfers to A6, '

Telele23

2=06243

3/22/50
Code C=~10

Entered from the inequality
side of the test for the end
of the input block in ©8
when the last item trans-
ferred was not the last in
its respective block. CA3a
end ©B3a are entered as long
as there are items from both
strings to compare. CA3b

is entered following the
exhaustion of all B tapes,
when only A items remain to
be transferred, ©B3b is
entered following the ex-
heustion of all 4 tapes,
when only B items remain to
be transferred,

Oaly and 9Bl are entered from
the inequality side of the
test for the end of input
tape in OL1 and L2 re-
spectively. ©Ab6 end ©B6

are entered from ©A5 and

OB5 respectively, following
the read-in of a new tape

in the string concerned.
%ila,%Bla,%4iba and ©Bba

are entered as long as there
remain items from both -
strings to be compared.
%ilb,C.i6b, or OBLb,OBéb are
entered following the exhaus=~
tion of a full block of the
respective string and «ll
tapes of the other string,
when the remaining data is
to be transferred to the out=-
put tape block by block.

Entered from ©L1l following
the initial read in to rl
of the next tape in the A
series.



OBS

0340

OSBO

9841,
93B1

If they are not equal, stops
UNIVAC in order to allow the
operator to mount a new tape
on the servo and transfers
to OA5 to test again,

Brings the first block of a
new tape in the B string into
the memory. Tests the iden~
tification number of this
tape with the identification
number of the next B tape as
indicated by (q3). If they
are equal, reads one block
of deta to memory and one

to rI, sets 9L2a, Z2 = D,

Z+ 1 =PF, and transfers

to ©B6. If they are not
equal, stops UNIVAC in

order to allow the oper-
ator to mount a new tape

on the servo and transfers
control to ©B5 to test
egain.

Initially set. Sets °l2c,
016b,°B3b, °BLb,OBbb, OSB1
and g2 = O, Transfers
control to ©B2,

Initially set. Sets 012p,
©16b,°A3b,%4lb, CAbb, O8A1
and g3 = 0. Trensfers
control to ©CA2,

Set by ©3B0,°SA0 respectively.
Transfer immediately to ©17.

7.1.1.2h

A=9562=3
3/22/50
Code C&10

Entered from °L2 following
the initial read in to rl

of the next tape in the B

series,

Entered from the equality
side of the tests in OL1,
when 211 tapes in the A
string have been exhausted,
prior to the ending of the
last tape in the B stringe.

Entered from the equelity
side of the tcsts in OL2,
when 2ll tapes in the B
string have been exhausted,
prior to the ending of the
last tape in the A string.

Entered from the same points
as OSAO0 and OSBO respectively
when all tapes of both strings
have been exhausted,
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TWO TAPE MERGE WITH TAPE IDE NTIFICATION — TAPE INTERLOCK ELIMINATED
ASC ENDING SERIES

®

Sto

Start

Putton
E'ln'm ‘e 'for'
Typing error

W
Call for 5.(1- s"""%-o
Ivitial | [Read instr] S.C. input 5 >q, Bt on 5.0
iz soiy rimt ©om e
_ Read __’frcrp T‘ bou{’.‘pu‘: surkeh o(,“-)%+ _a( ) {% )( )-':3"
Sta.i‘{ LFQUIY‘Id T] a‘t Ps&n“#| dh_“+“.?2 (%l; (Z ’)%5
4 —w Tw”:e one word Bn> 3{ %) (35
. I oy By 8, Prvrs ” 43
Ja&  a3& -lia -A3a -Aba Tg=Ty 2=E
‘Ja 943 -Lya -Bya ‘Bba T,=Ty T+«=F
o0& 53 Py ‘A%a =0 a=+2 Ty=
<123 -~iba -SKo  ‘Bwa y=o b=*2 T,:Ty
-SBo m=o §f=o0

Al Tares Move \n Forward Direction

D D, F7E
I :0" :

[ (E)>A

‘Bub

g2 ‘Bsb
“12¢

SB
‘bbb

,

:L2b

;4 D>Z2+1

FZt

~i2b

023 -A3b -SAi
‘Awk
AbLb

‘lbb

Ty

A word of

J2. Address of
244 Address of block mext to be vead into vl

_

A Storage location for one block of data from tape A, and also,
B Storaﬁ: location fer one block of data from tape B, and also, current location Im tnat block
C Auxihiary s&orag

D Auxihary storage locathon for daka
£ Setond au*mha_ry

G3)+11>g3

e A
e®

e location for data t

sdorage location for data ¢

F Seconad auxihvary S‘Yorage location fm-— data tape B

G Storage location for one bloek of oukput data,

Gy Location of keyword v fiesk ou.{dou\‘c rtem

M Total mumber of blocks on Du‘kdaui

N Total mumber of rtems fer block

S Bnd of {n&)e sentinel

LS.C. Supervlsory control

Data tape mext to be read (4

Current output *l:ad:e (tape 1 or tagpe 2)
re 5\‘mbe\s

blocK Currentl

‘l‘a@e

stored n rl

e A on iaf)e B)

ape A

A—a"TA
e -
Ta<>T

n Llast

% Counker:

(rYy=2Z
T kI

A A coonstant used o alternate
b A constant used to Alternate tcd)e % and iad)e b

f Counter: blocKs of data on ou\dau’c tape

m Counter: items tramsferred to output block
i e *numrer offa setnes derkit
0..4% Jtorage positions for e \dentification

L y l{e‘ms transte r:fd from mpuk.blocK A
y Counter: items transferred from mput block B

Ts—=A
. Ty >rl

KEY DIGCGITS = ONE WORD

(@02 62)>@)

Rewmnd T5 - ssignal

"Pw.uu\aTL' Ndio s?td
)*S.C. (q{a-»&&

Ts lnstr. > 'S.C.

' ;:L:'::Y\ Stop | Tb-brl ]
(;-I)-bA ; . =
Ag Ta=>rl ||

Tefae 5
] =|”AC vl
rn+» ()2 (¢s) Yage b
¥ >3,D
Rewmd Ty~ s
@)+s.c. (gy)»s
Ty ‘st > S0
Start
E\.d‘t"“ \5t°
>Rl e
Ta>rl La

.

5 o —
@ Q:::iﬂ:ii:.)..

- < ("o*nt »++ Aosp(an
(@ : )= T 1A (1) (1) (mein )5
= Gc-o;m.. . ch-n(mﬂ

m+i—»mM

©

Werite

(20fin)

?
Eh —)® P\t 8
:
<
.fa_
(1) (407 E a2 (P)
(Gn)"“%i- __—{-—__
O i w0

@_% wrte (6o --. GJ‘])
» o T-g_

TL“ﬁ’eude-S I
((A) -"S.E. L
(@) >5.C.

Ty mstr =>5.C, .

Button

Start

LEGEND

current location In that block

% Tape dertifeation letters - Series for t
R Ta&:e ldenhftcakton \etters - Series Ifm- *af&.l,
4 Ou‘tﬁsui series identification letters

Z  Number of words per item

‘P-fl""‘f iz

. | Write Go---Gs9)
o Tl

f+1 e M)-f’

Pl

on S.C.:

2. (qk)

Write 35% on T,.
Primt dve words

. T,, Label, (g1)

Rewnd T, — 5:31\&\

| Wrte 33% on T,.
Print two words )
on S.C.:

1Ty, Label, (%')

2. (g4) -
Rewimd T - aagna.l

=
;;ll "
n.,-;i)

3=

e, o TR Sy . e e -
e ge d ! T R g R TRl RS ;
A SN2 A g g i B S

T D Tl 3

.

"

VIR SR IRE LS SR STV (NI W . (. S

-

B e et - UL, Sy S P S

ORI Z=D 'Pr'otar-am ”-'P,_ 13b Progrnm
e P E.
: (;).(a,) o > 1 Z*ia-: @ Stop Af Stop |
LReunMTB—Slgm - Rewrnd . .
®)=> s.c. (BL3 I(%')"""‘%' B —@
({3)_;5.0_ 3 0 f=o0 ‘z‘\ :\:!I' - 1% b
TB instr. > S.C. -
W ‘
Stop @ o @ 0 g
J 3
Start
.h"_ﬂl > Putkon b
| é
5 and S — ITEM |QUAN. DESCRIPTION MATERIAL
t Current cutput tape identification number ShE e e
92 Curvrent mpuk tape A 1dentificahion number ECKERT-MAUCHLY COMPUTER CORP.
Current m u.‘i tapeP iclen‘hflcahon numbe PHILADELPHIA. PENNA.
q4 Final miput tape A identfication number ALL DIMENSIONS ARE IN INCHES MAT'L.
5 Final imput tape B dentification number rua%'r'.ulNLE?::?."T'“‘:::&“TM::&:. UNIVAC-C 10
tilo Keyword of first item on current Ou'g‘?u{ tape -
41 Cuvment werking locahon m A block _fTu0 TAPE MERGE WITH TAPE IDENTIFICATION - TAPE IWTERLOGK cui‘?\?@}m‘p
N c%% Current WorKing location ) bloek KE?ASF::TD;“‘ 5:::5\‘0“9 '
e <
Note: Folloumg an order to rewmnd '\:a_dae R ‘h"m'd' DATE et C
ith '51'-‘3“31;«-?"3*9" cibed casak CH'K. M.KL. |scae A-962-3
) \ngg '_\.a_fe ‘:‘ll ey vo as mdkca;gg.&_ _ et REVISIONS PATECHK. ‘APR. Enc. H.A.N. 3 t'.




e ﬂw__.v,?.___,"_._.._ﬁ._._m--.—-— f:__v—‘““
; “ .

FINAL CYCLE — KEY DIGIT -

0
i

2
P
5
&
7

31

~ : o+ Aosp (2ar) -t
DO . Se] *@*I:_Di
) :

3

All tapes ‘move In forvard direction

x=o Ly

y - Boezy **Boe )

R O T N (D g I
.—a[ thac b
(op->{¢> ]

(O R
Tz rl

LEGEND

A _Storage location - One blocK of data from *ndaﬂ
A. also current location 1m block A
B Storage location-Ote blocK of data from tape B,
alsna%l.tr're'n\: location I bloek B

C Aurihiary stevaqe Location- Data tape A

D Aunihiary siom%e Location-Data tape B

Q@ Storage locatio- One bloeX of output da{a.{ |
- |Gy Lecation m oulput blocK of Keyword of first tkem

Qhéaﬁmn " ou&u& blocK of &Yjuov& o? \fa.::’t vtem

M Total wember of bloeks on output tape
e N Total mumber olf dems pev bloeK
whsﬁa-#-hpg, senkimnel

5_.‘_0. _’S‘u&:ew\wrf Conbeor

V A word Ot \qnore symbols

o A constant used to alternate tapes, tapes

b Aconstant used to aternate Iape %, fape b

f Counter: blocKs of data on ou\:‘)\.d {a{ae

9 Intermed jake siorage fo\-« 12k eovineckow

m Counter: ltems transferved to output bloek

7 Last tage number wma series

% Counts: A tdemns uhich have been processed

Yy Counts: B tems which have been processed

® Tape wdentification \etters - tape A |

B Tape Wdentification lehters - tape ®

& Output tape dentification

L Numl;er of words per tew

- g7 S’tﬂr'age @oslhons for ’f.a.@e iden’(\‘Tlca‘hdﬂ

Sentinel o
Current cutpuk tape uknhftcaium numben
Current A inpul tape identification number
Current B input tape 1dentification number
Froal A \nput tape identification number

fnal B imput tape identification number
Kcyuowd of last tem on previous ’(a.Em
Current location m A blocK

Current location ' B block

Keyword of first dem om cuvrent Ou.’c)fm{_{aﬁse_

Note: Operator to wmount mew blank {ape on

' © UMSERVOS | and 2 fo?\omm% a vewind ovrdgy
Cath 5\3:3\. Operator to ynount mew data tape m

.honbm

B A, “Bypmor fo  Start Buttow.
\ 0 . _ " >

TWO TAPE MERGE WITH TAPE IDENTIFICATION — ASCENDING SERIES

< 12 DIGITS — TAPE INTERLOCK NOT ELIMINATED

Tg""'A
T, > rl

—
-
m

@—)

Call for &C| 5 - %o
Inihal [Read 1mstructions S.C. mputa 3, > q, Prrk o9
Read [gf from T, output swite i et 1 —19.0. §osgi > Sto — Start
Start Rewina Tape | at posdion %\ An-nt™Ge 2183¢4,%3] ' B utton
t Signal Type one word Pa?> ¢s
%n Pn 8, Prane?¢s Examine for \
d0b  aba f=o T=Tg typing ervor
-na Pv =2 1£=Tb
-12@ g=-12%\ b=2
e -3A0 g =0
15a& -SBo 4 =o
m=o

Start
e uiton

mti>m

+| . N}if

—

m=0

®

Fﬁumd Ts - signal
RewlhclTb' e
(A)>S.C. @) »5.C
Ts taste. =» S.C.

Stop

L

2)

rI=>73B

%’bo . (‘EGDE,
il

Ts"A,c
T =B
Tk >l

Rewind T, - signal
®,)>5.C.(g>sC
T tustr. = S.C.

L 7]
4> %

0*%?

0> 4

write @, ... gq) Q

on T'?_ (‘of"ﬂ

«loa

gignal

T(.—brl'l(—-

<~ | sto
Start |

Button
| Write
s gyl
=T,
Wirite
@ (Go:-- Gs9)
-» T

Mrike S om Ty

Print 2 wonds on

-C.
LTy + tabel + (§)
2. (39)
Reuhind T,  signal

?

Wrikte 2S on T}
Primt 2 word g -

own S.C. o
LT, +label + (ti,)

@)+ erwmﬂ,T A Taa =
ji-ﬂq signal’ .::‘hl

S P %)
th.!:dT. sigqaal L >Steop | ;
sgnal (A) -+ S.C] Start
| (c?,) =sc | ghop ‘ Lu.uo; _,®
_Tg-l wnste. -» S.C, :

¥

o>g
12by zizby
© eS8y

T2

«5b
‘bbh f:=m

1% d

@-_',.(b)—» e
Tp>rl

‘V4p

®

‘0b

Rewind Tn %@—)T‘B‘b —
Srgwal By rl

‘R. In.ll'l'\d. T—B

s?‘n al

O —>»

-12bw =-2by

S Ay
kg

Mt

5

Todpae s <l .

v L A | Sl

Rewnd Tp-b
# Stghal; (B)>S5.¢]
qw > S.C.

|yl start _,@
SoP™ Button

TL.bI“S{P, -»S.C.

b -

ITEM QUAN,

DESCRIPTION

MATERIAL

BILL OF

MATERIAL

—

ECKERT-MAUCHLY COMPUTER CORP.

PHILADELPHIA, PENNA.

ALL DIMENSIONS ARE IN INCHES
TOL UNLESS SPECIFIED OTHERWISE:
FRACT. | DEC. | HOLE | ANG,

MAT'L.

UNIVAC C-10

—

SERES

TWO TAPE MERGE WITH TAPE IDENTIFICATION - ASCENDING .
FINAL CYCLE —KEY DISIT 242 DIGITS — TAPE

INTERLOCK NOT ELIMINATED

: e
ar ek, T‘-.;ﬁ%h :.- ' 1

# oy

BRI

T TRL  2ir
\'"".'—7-.:.-364{(.{ NI s

DR. h.y.d |DATE 3-30-50 g 2_43
i ' ' = -ta-'. s
: ;! cH'K. M. K. L. [SCALE C A b 3 R
LETLE L REVISIONS ATHCHK| APR, | ne. H.A N J?.. % a2l

brilogt ol R 4 ; 4 g e oa et "
T vk SE e F NS T o B W ' T i A % AR T e BT g o T e LA )
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‘opyright 1950 by |
ickert-Mauchly Computer Corporation
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&

. nd

000
001
002

003
ool
005

006
007
008
009
010
011
012
013
- 01l
015
016
017

@ 018

A-963=3
Code C-10
5/11/50

THREE TAPE MERGE WITH TAPE IDENTIFICATION

ASCENDING SERIES

4

TWELVE-WORD ITEM - KEYWORD IS FIRST WORD

Initial read brings first block of instructions into
memory locations 000...059

11 000
31 120
31 2,0

00 000

36 180
10 501

C 9Lo
c 9
B 500
E 945
c 942
sl 000
H 9L6
c 943
38 000
H 97
C 9Lk
50 gh2
50 9lly

31 060
31 180
31 300
31 L20
10 500

B L29
501
518

.8 000

E 519
000

.8 000

E 519
000

.8 000

E 519

S0 941

50 943

50 945

-

701‘ 2.1

Instructions and constants
to memory, T¢g —> rI

Type 2 words into memory: l. Gy,
Bns Yns» 2. z€ro, 51

Sentinel to qO

02)0000 000011

an-—-aqu

Gnen+l —> Q2

B, —> ab

fn-n+1 — a3

Yn > a7
Yn-n+l ~» a4

Print out on S.C.: (ql...q7)



019
020

021
022
023
o2l
025

026

027
028
029
030
031

032

033
o3l
035
036
037

038

039
oho

50 946
90 000

37 520
B 521
86 000
50 521
50 023

36 520

38 640

'L 943

87 000
50 641
50 029

37 640

30 760
L 94l
88 000

50 9Lh
90 000

00 000

509
B 508

50 9h7

'L 9h2

00 000

. Q 027

67 000
50 942
90 000

U 021

o

033
68 000

50 93
90 000

U 027

761
Q 039
50 761
50 035

18 000
U 033

C 9k9
C 950

A=963=3
Code C=~10
5/11/50

b Stop to examine typing (start
button required to continue)

(a2)
(rI) —> A, Tq —> rl

(83):(q2)

Rewind Tg¢, ﬁignié 1
Rewind T o signa

A } a--’?é.Co

q ) . S.C.
Té instruction —> S.C.
Sto

p UNIVAC to examine abovej

mount new tape 4
Clear rI, Ty —> rl

Return to tgst identification of

new tape A
rI) —> B, Tg — rI
By)

(q3)

(By):(a3)

Rewind T., signal
Rewind TB’ no d gnal
‘Bl) -3 SCCO

(q3) —> S.C. '
T, instruction =—> S.C,
SZo

p UNIVAC to examine abovej

mount new tape B
Clear rI, Ty —> rl
Return to tZ

new tape B

(rI)—> C

(oH)
(C1) (al)
(c&) ——— Soco

(qlf) — S.C.
g@ instruction —> S.C.

st identification of

op UNIVAC to examine above;

mount new tape C
T,—> rl

8

Return to test idéntification of

new tape C

X 0 —> q9

y=0—> ql0

7-.1.2.2



A-963-3

Code C-10
5/11/50
B 50
ola 501 c 951 z = 0 == qll
o2 € 948 0 —> q8
C 952 0 —» ql2
o3 72 940 Write %ql ..q12) on Ty, 20/in
16 000 T¢ —» rl
oyly 36 520 (rI) —» A, Tg —> rI
37 580 (r1) — D, T7 —» rI
ohs 37 64O (rI) —> B 7 —» rl
38 700 (rI) — E, '1'8 —p rl
o6 38 760 (r1) —> €, Tg —» rI
81 000 Rewind Ty, signal
un  oy7 [B (520) (4)
00 000 ]
oh8 [L (640) (B)
= 079] Transfer to compare (O) (B)
oko [L (760) (¢)
080 ] Transfer to C routine —» 07
12 Ho47 00 000 00 000
“ijok8 L (640) U 079
Holyg 1L (760). T o080 (not used)
3 o7 B (520) U OLY
ﬁohs L (640) T 079 (not used)
4{oh9 L (760) T 080 {(not used)
g, FHoh7 B (520) 00 000
Hoh8 L (640) T 112
Holg 00 000 00 000
- A Routine
050 B 51
5 515 P o516
051 E 047
H 057
052 A 504
H 058
053 X 000
H 059
o5, X 000 Set up transfer of (A) —» G
H 060




e L=

963=3

Codas. C=10
5/11/50
055 X 000
T H 061
056 X 000
c 062 {
os7 [v (520) -
- W (880)]
058 [v (522)
G [v (524) w (882)]
059 |V .
w (88l)]
060 [V (526) (Agesx. . Ao+z(x+1)-1)
W (886))\ fo
o6r [V (528)
W (888)] Goszm, . .GO+Z (m+1) -1
062 [v (530) —
W (890)]
063 B 047 e’ x
A 505 x+1
o6y L 512 N
5 X T 066 x+1:N
0 C o047 X+l —> x
U 140 —> 08
066 B 509 x+1 = N
C Oh7v x=0
067 B hL96
A 193
068 C 069
B 497
10 069 [3(6)(820) (rI) —> F, Ty — rlI
c L96] .10a
11 070 Y 580 ™
: Z 520
071 Y 590
Z 530
072 Y 600
Z 4o
073 Y 610 I > {(D}-—> A
0
o7y, Y 620
Z 560
075 Y 630 ..
70
076 B 520 ~ )
L 429 8
077 00 000
Q 184 (A,):8
078 00 000
U 1ho —3 08

7-1.2.“‘




A-963-3

Code C=-10
5/11/50
079 B (760) () (B)
080 B 515 ) C Routine
F 516
081 E 079
H 087
082 A 504 5 088
083 X 000 > Set up transfer of (C) —> G
H 089
08, X 000
H 090
ed5 X 000
H 091
086 X 000
&7 [V(760) ¢ 092
0 V(760
TV w(&g0) ]
ogs [v(762)
) (7641 w(&g2) ]
o} v :
> Lvtr w(gsh) ] (Cosxze  +CO+E( 241)-1)
090 [Vv(766) \ —
091 [v(768)
[v(770) w(8g8) | |
092 [ v(770 -
! W(890)]
093 B O0U9 z
L 510 N
oS4 A 505 z+1
T 098 z+1:N
095 C Oug
.X 000 Hl —
096 A 079 ‘
¢ 079
097 00 000
U 140 —> 08
098 B KO 7+l = N
! ¢ Ohg ,
099 B 506 z =0
¢ 079
100 B U496
A U495
101 C 102
B 499

7+1.2.5



.

A-953-3

: Code C-10
\ 5/11/50
©10 102 |3(8)(820 ; (r1)—F, Tp>rI
°L3 103 > );20 "¢ ug6] 11 e e
J Z 760 ]
104 Y 830 2 770
105 Y &40 . 780
106 Y 850 ! > (F)—>C
Z 790
107 Y 860
z 800
108 Y &70
109 B 760 z a0 (Co)
L U9 8
110 00 000
Q20 (Co):s
111 00 ooo;w 5 1ho s e
°6 112 B 515 R B Routine
F 516
113 E 048
114 A 504 A
H 120 Set up transfer of (B)—=»GC
115 X 000 >
H 121
116 X 000
H 122
117 X 000
H 123
118 X 000
¢ 124
119 [v(6L0) <
- W(820) ]
120 |v(642) _
, w(8g2) |
121 {v(6uy)
- wigas) J
122 |V(646) W(£86) ] > (Boyzyes B 04x(y+1)-1)
124 [V(650) |
W(#90) ]
125 B 048 -~ y
A 505 y+1
126 L 511 r 108 N "
+ 1
127 C o8 gyr + 1l -y
U 140 —> 03




T . A-962-3

Code €-10
5/11/50
128 B 508 y+1=N
o c 0"-8 y==0
129 B U496
A U9l
10 ¢ 1A B U493
°10 '131 [3(7)(820) (rI)—>F, Ty —> rI
: ¢ ug6 ] .10b
°L2 132 Y 700 -
Zz 640
133 Y 710
Z 650
134 Y 720
Zz 660 (E)—> B
135 Y 730
136 Y 740 z 610
Z 680
137 ¥ 750
Z 690
133 B 640 (Bg)
L 429 8
139 00 000
Q 202 (Bp):8
°ga 140 | B 515 m
| - a 503] m+1
ogb¥140 00 000 U 1k —> op |
°gec#140 (ysko B hk writ 20
¥ &m0 U 1M irite {al-..q12) on Ty /10
141 L 513
L Q 143:‘ m1:N —> °Ga
¥4l L 513 Q 146 m+1:N ~——» °9b
°14a 142 [¢ 515 1l —>n
U o7 —> ©Q
o14a¥ih2 ¢ 515 U 050 —_—
14U ¢ %12 U 3:-5.2 -—->~:2
olhc¥Mi42 ¢ Hi1F U 020 — 07

7.1.2.7



£-963--3

Code C~10
°ga 143 B 928 . %90+2m) 5/11/50
. 144 00 000 4o @ -
1 H
145 B U477 O+Zm
14 .9b
°gb 146 B 514
515 m=0
°opl 147 [52 880 Write one block on T
- 479] r
op2 #147 51 &80 B 479 Write one block on Ty
#147 5()520 B 479 G=A
#147 5()630 B 479 G=B
#147 B()760 B 479 G=C
148 A 519 f+1
L 478 M
149 H 479 f+l —>1f
155 f+1:M Transfer to °11
°12a 150 [00 000
B 840] (Gg)
#150 00000 B 520 Go=40
#150 00 000 B 640 Go=Bg
%150 00 000 B 740 65=Co
212b1 #150 00 000 U Ok —> 0Q
212b2 #150 00 000 U 303 —> 04l
12b3 #150 00 0CO U 222 —> °B1
12b4 #150 00 000 U 2% —>0°(1
112b5 $#150 00 CCO U 0&7 —> °10a
'12b5 #150 00 C0O0 U 19 —>»°10b
21205 #150 00 GOC U L0 —»°10¢
151 ¢ 952 - (Gg) —> q12
E ah g .
152 ¢ 150 - g=1201 —> ,12
U RO —n 0] P
153 00 ¢&s 0C out
15k 00 000 0O O
@ °1&1% | 52 940
52 Gk ]

7.1.2.8



A-963-3

que‘C~lD
, , 5/11/50
@ cuv*iss s1940 U o7k —>011b
156 52 940 Write 38 on T,
157 & k75 B oom
C Los
158 50 428 T + label +(ql) —> 8.C.
‘ | $0.952 (q12) —> s.C.
159 &2 000 5 473 Rewind Tpo
°15a 160 [¢ 147 ! P2
- B 471 .
°15b ¥160 30 520 90 000 Clear rI; stop program
161 ¢ 155 .11b
B 426 Tp =Ty
162 ¢ 502 |
00 000 '
163 ¢ 479 £=0
164 ¢ 476 B 10 12b1 —>»
B by €
165 ¢ 150 .l2a
B 941
166 A 519
¢ 9 (1) + 1—>aq1
167 [s 928 .
C 9ks ] (Gy) —>q8
16 B 568 C 948 = A > q8
wel B das ¢ e s By
#167 B 808 C 98 Gy = Cy —>q8
168 oy "
c .
169 Vv oua R *—>P |
950 y —> ql0; 2z 11
170 952 o——->312 —>4
17a B 5C2

7.1.2.9



4-963-3

Code (-10
5/11/50
171 [A kg9
l72 :: (5ko ¢ 172]
[ U 476] —3>012b4
°17b %171 A U438 ¢ 140
#172 00 00O U ;067 —> 010
(129) |
100
173 00 000 00 0CO
°11b 174 51 940
51 940 Write 38 on Ty
175 B 9
A 474
176 € 428 T + label + (ql) —> T.8.
50 428 T + label + (ql) —> 8.C.
. 81 00C Rewind Ty
°16a 178 [B 472 .
c 147] Pl
916b4¢178 30 520 90 000 Clear rI, stop program
T 179 B U470
180 B k427 ¢ e
U 162 p- T2
181 00 000 00 VOV
182 B 51k (¢ -
¢ 515 m=0 0+a)
183 00 000
U O47 —> °Q

v

7.1,2.10




£-9G3-3

Code C-10
5/11/50
184+ B 942 (q2) (Ay) =8
A 519 Q@) + 1
185 [L 9l5 q5)
238] —> °840
#18 4 260 —> 08SA1
#182 L 3#? T 278 —> ©°342
#185 L 945 296 —> 9843
186 8{6)000 Rewind T,, signal
H 9l2 (q2) + 1= q2
187 3(3)520 Clear (rI), Tp a—>rl
3(3)520 (rI) —> ATy 5 —>rI
188 L 521 (44) ‘
Q 192 (q;é) 2 (4)
189 8(3)000 Rewind T, . slgnal
50 521 %Al)-—-é B%C.
190 50 942 qp) —> S.C.
5O 187 T instr— 8.C.
191 90 000 S%B% and replace Ty g
U 187 Return to read in hew Ty_g
192 3(3)520 (rI)—> 4, T g T
rI)—> A, T, ,—>Tr
B 186 ) A-a
193 8 U490
c 186
194 J Ugo
X 000
195 A u93
C 493
196 B 139
1l C 189 5 490 T
9 > Tara—> -y —>8
7 X 000 A-a A—-8
198 A 192
199 18 ¢ 192
B
! s k430
200 € 137 |
J 480 |
201 00 000
U ko —3 08

T.1.2.11




£-963-3

Code C-10
5/11/50
202 B 943 (a3) (Bg)=8
A 919 %qg) + 1
203 [L o946 qb)
T 2)45] ——> ©SBO
H203 L 945 T 266 —> °8B1
#203 L 94§ T 284 —> °85B2
#203 L 946 T 300 —> ©°5B3
204  g(7)o00 Rewind Tn, signal
! H 943 (a3) + 125 q3
205  3(4)6u40 Clear (rI), Tp_p—>rl
3(14) 640 (rI)—> B, Tp_p—> rl
206 L 641 iB
Q 210 ) ¢ (8))
207 8(&#)o00 Rewind Ty 'y, signal
208 50 943 (q3) —> S.C.
50 205 va_b instr, — S. cn
209 90 000 SEOp and replace Ty y,
U 205 Return to read in gew Tz p
(q3)=(E,)
20 sk (rI) —>B, Ty p—>rl 1
. 211 8 Lo
c 204
212 J LWoa
213 A Loi X 000
4 c uok
21 B 207 s ko S Tgp—> Tgy_p—>b
215 € 207
X 000
216 A 210
o 05 ¢ 210
7 3B 2
S h4a1
218 ¢ 205
J 4a1
219 00 000 ~
U 140 —m 08

7.1.2.12




A-963-3

Code C-10
5/11/50
220 B gik4 (qh) (Cyl)=8
2 A 519 (qlt) + 1 °
221 [L 947 (q7)
T 252] —>°8C0
#e21 L 947 T 272 —> °801
#221 L 947 T 290 —> ©8C2.
#221 L 947 T 304 —> 0303
222 &(8)o000 Rewind Tq, signal
H 9uk (qt) +1 —>q
223 3(5)760 Clear (rI), Tog.q—>rl
3(5) 760 (rI;-%> C, Tg.g —> Tl
224k L 761 (c
Q =228 () : (Cy)
225 8(5)000 Rewind To_,, signal
50 761 (c1)—>"8.C.
226 50 gl (qh) — 8. C.
50 223 To-o instr, —>» 8.C.
227 90 000 sg0p and replace Tpo_g¢
U 223 Return to reed in new T, ,
(gt) = (Gl)
228 3(.5) 760 — (r1) —> €, Tgc—>TI
B 222
229 s U492 .
¢ 222
230 J g2
X 000
231 A U495 o & v . ‘
— —> 0
232 B 225 S C-c C-c
g8 ug2
233 ¢ 225
X 000
234 A 228
o35 5 ¢ 228
B 22
36 5 s L&2
2 c a2
J a2
237 00 000 -
U 140 —_—> 03

“sA0 23¢ B U6k

Q

203 .SB1
233 B U67
¢ a1 .SC1

T.1.2,13




A-953.-3

Code C-10
5/11/50
240 B 186
c 243
21 B 443 ‘
- H 508 Q2
a2 E 048 rF = 000111 000000
, C oug
243 [ gjooo Rewind T,, signal
H 942] 0 —>q2
ol C Ouy .Q2 :
U 140 -—3» 08
°SBO 245 B 461
¢ 185 .SAY
aus B 458
¢ 221 .82
LY B 204
c 250
ohg B lUgs
H 509 Q3
249 E O47 ¢ ol rf = 000111 000000
250 [8(7)000 ! Rewind T, signal
H 943] 0 —> q3
251 00 000
U 1bko —> o8
°8c0 252 B 462
c 185 .5A2
253 B U65
, ¢ 203 .8B2
o54 B 222
c 255
255 [ &(8)ooo Rewind Tq, sigral
' H 9u4] 0 —> gl
255 B U487 N
| H 508 rF = 000111 000000
257 E oug .Qlt
C o043
258 ¢ Olug
U 140 — 08
259 00 000 00 0G0
°3A1 260 B 469
¢ 221 .SC3
261 B Lg6
C 142 ke
262 B 186
c 263

7.1.2.14



e e
A 00

Coae 0-10
5/11/50
263 8(6)000 4 Rewind T,, signal
L " H gu2] 0 —>q2"
264 F 460 °12b4 = °12bi
. U 350 —>°13
265 00 000 00 000
°8B1 266 B U69
¢ 221 .5C3
267 B Lgé6
C 142 Jdbde
268 B 20U
C 259
269 [ a(7)000 Rewind T,, signal
H 943 0 —> q3°
270 F 460 °12blk = °12bi
U 350 —>»°13
271 00 000 00 000
28C1 272 B 446 ;
¢ 20 .SB
273 B Lgs ? ’
Cc 142 -1U4b
274 B 222
¢ 275
275 [ 8(8)o00 . Rewind Ty, signal
H 94k ] 0 —= qlt
276 F U459 - ©12b3 = ©12bi
—> 0]
277 00 000 00 600 J
3ga2 278 B U465 ;
C 203 .8B3
279 B 485
C 142 +1l4b
280 B 185
c 231
281 [&(6)000 Rewind T,, signal
- H g2} 0 —> q2
282 F us9 ©12b3 = °12bi
U 350 —> °13
283 00 CCG 00 COO
’B2 284 B L&z
¢ 185 .SA3
285 B u4gi
¢ 142 Jdka
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4-963-3

Code C-10
5/11/50
286 " B 204
8 [St Y000 ¢ 287 Rewind Tn, signal
2 ’
! ! B 943 ) 0—>q
284 F 458 912p2 =“12b1
U 350 —~—>°13
249 00 000 00 000
°gc2 0 B 46 '
% usi ¢ 185 +SA3
291 B
? c 142 Jdba
292 B 222
[ a(&)000 ¢ 3 Rewind T,, signal
293 H 944 | 0 —> qi%’
294 F Usg v 3 %12p2 ;:"12‘01
295 00 000 00 000 >°13
‘SA3 296 B 186
¢ 29
297 [8(6)000 4 Rewind Tp, signal
H 942 | 0 —>q2 (not needed)
298 B 457
H 160 .15b
299 ¢ 178 .16b
U 353 —»0148
8|3 300 B 204
. ¢ 301
301 [&(7)000 Rewind T, signal
H 943 ] 0—-—>~q381not needed)
Jo2 B 457
H 160 .12b
303 C 178 .16b
U 353 —>0°18
803 304 3 222 305
K Rewind T signal
505 [ &(8)000 gl ] oei.; ql)»cl notgneaded)
306 B U5y
" 160 .i.zg
c 1 .
7 ® oy 353 —> °18
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4~963-3

Code C-10
. 5/11/50
o Al 308 B Us5 )
| F 517
309 E 147 ,
, C 147
310 v Ush > G=4A
311 B U53 W 72
C huh
312 B U456
¢ 167
313 B Uho ~
¢ 140 .8b
34k B 439
c 1
A5 Vo5 W 17l 17b
316 B U430
¢ 353 .18b
13 317 L 479 r '
F 4a °12b5 = °12bil; ©°10 = °10a
318 00 000
Q 320 r:0
319 G 150 ©12b5 —> °12b
U 147 —> OP
320 ¢ W76 5 k53 ©12b5 —>g
321 150 G = A in °12a
Bl 322 B umsl )
F 517
323 E 147
Cc 1hk7
324 vV U0 $ G =B
325 B Ui9 w7
C Luy
326 3 Y452
c 167
327 B 440 -
¢ 140 .8b
328 B U439
¢ 11
329 v U433 ¢ 17 1
330 B U430 ¢ 353 ;b
5 .18b
13 331 L W79 'y
. F W42 ©12b5 = °12bi, ©10 = °10b
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Code C-10
5/11/50
332 00 000 ’ _
Q 334 r:0 |
333 G 150 $15b5 = °12b
U 1y —>» Op
33 6 476 5l 01205 —> g
335 C 150 G =B in °12a
U 147 —>-OP
cL 336 B Wiy )
F 517
337 E 147
c 147
338 v ul4s
339 B W45 Vo G=20C
C 44y -
340 B 4u4g ¢ 16
341 B 440 7 -
¢ 140 .&b
M2 B 439
¢ 1
343 vV 43
W o1 17b
344 B U430 ¢ 353 <
' 5 .18b
13 U5 L 479 f
F 443 ©12b5 = °12bi, °©10 = °10c
346 00 000 ,
Q 3u8 rto
347 150 5 1 ©12b5 —> ©12b
—p P
349 150 G = C in °12a
U 147 —>OP
13 350 479 £
QR 352 £f:0
351 150 ©12b1 —» °©12
v 140 —>» og
352 476 ©12bi—>¢g
U 1ko —0g
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- cbde '6-10
182 353 [3 437 | 5/11/50
479) Mul > £
718b 353 L l-|-79 355
%4 00 000
147 —=°P
355 00 000 X
£ f=
356 00 000 o1 If £=0, stop program

155

—>°11
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(ol ol ol ol ol ol ol ol o

T VIwe =i

. 5/11/50
constanTs e
5200 U OW
940 00 200 1. Ty
d4 00000 . =
3. t8r T + label + (ql)

" Segtinel

79 U 328 .18b
43 ¢ 1
ggo g %ﬁg .17b (for B)
ogg g é67 .17b (for A)
0 1yl M-l

00 B 0
140 U 147 -&c
000 U 147 .8b
000 U 067 —>910a, °L1l
000 U 129 —>9°10b, °L2 p .12b5
000 U 100 —©°10c, °L3
000 B(820)]) .d2a
000 B 760 Constant for G = C
750 3B 479 " " u
760 B 479 " " "
408 C 9u8 " " n
000 B 640 Constant for G = B
640 B U479 " " "
64b0 B uzg n " “
688 C 943 " " "
000 B EEO Constant for G = A
520 B 79 L 8 L
520 B uzg n " "
68 € 98 " " L
520 90 000 .15b, ,16b
600 U 308 .12b2 (—>°Al
000 U 322 .12b3 (—>°Bl
000 U 336 .12b4 (——»°Cl)
94y T 260 .SAL
g4s T 278 .SA2
942 T 296 .SA3
ol T 256 .SB1

qus T 284 .SB2
Qug T 300 .SB3
947 T 272 .SC1
ok7 T 250 .Sc2
947 T 304 .8C3
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L70 52 9“0
471
Y72 (sso
473 ( (880
bk g
4 Co LABE
4;2 {Bo ooo
ﬁ;; L 513
479 [ 000000
i Sooes
yg2  T30000
i ¢ %
o 83
hg c 2&5
4g7 L 0
4gs L 640
4gg 00 000
490 030000
491 030000
492  T30000
4 0(6)0000
ugi og %oooo
49 o(&)oooo
496 ( 30 &20
ik 2 %5
bgg 30 geo
500
501 000000
502 [ 7()940
502 000000
504  0000C2
0 000012
:02 E 765
208 [ L 4o
59 [ B 520
510 L &19
511 L 699
512 B 579
51 v 000
51 v 000
515 { v 000

52~9ko

B h79]
B 479]
LNO00O
LAOOOO
U o&g]
Q 14

000000 ]

A-963-3

- Code C-10
5/11/50
slla
.11b
Pl
. P2
Label for Tl
Label for Ts
g (°12bl to start)
.90
M
r .
a (minus to setart)| Constants
b iminus to startg for alter-
¢ (minus to start)| nating Tapes
A, B, and C
A word of ignore symbola =V
lla
14b
Jdle
Q4
.Q2
172
plus to start) | Constants
b (plus to startz for alter-
¢ (plus to start) | nating Tapes
4, B, and C
Ty
e
°§o (°10¢ tostart)
«10a
«10b
«10¢c

Storage fortxn, Bn, ¥n

Storage for $1

write (ql...ql2) on Tp 20/1n
Constant for increasing m
Constant for increasing x,

vy, z, m

Constant for inoreasing x, y, 2z
z

Z
y
X
N
N for y
N
N
m
m

zvariable)



516 00011l
517 010000

18 000000
519 000000

5282112%9

40...699
700...759

éé%:::%

T A-963-3

Code C~10

’ 5/11/50
000000 Instruction extractor
000000 Extractor for tape no,
000011 Digit extractor for~q
000001 Constant for g, -
A block
D block
B block
E block input
C block
F block

G block (output)

nuu

Sentinel

Current output tape 1dent1ficatlon no.
Current A input "

Current B " " ' ' .
Current ¢ ¢ " " u "
Final A input tape 1dent1f1cation no.
Final B "

Final C .} n il- 1 4 ll
%ey word of last item on previous output
ape :
Current 1ocation %n A block
B n
ll . 1t o c fl

Keywqrd of firset item on current output
tape :

7.1.2.22



pyright 1950 by
kert Mauchly Computer Corp.
*  psidiary of Remington Rand Inc.

.‘

nnector

°Q1

oq2

OQ3

°ql;

A-963-3
Code C=10
5/5/50

THREE TAPE MERGE WITH TAPE IDENTIFICATION

ASCENDING SERIES

12-WORD ITEM - KEYWORD

Function and Purpose

Main comparison routine.
Initislly set., Compares
the magnitude of the cur=
rent A,B and C items and
transfers to the routine
which places the item of
least magnitude in the out-
put block.

Set by ©°SAO. Compares the
magnitude of the current c
and B items and transfers
to the routine which places
the item of least magnitude
in the output blocke.

Set by SBO. Compares the
magnitude of the current

A and C items and transfers
to the routine which places
the item of least magnitude
in the output blocke.

Set by 0SCO. Compares the
magnitude of the current A
and B items and transfers

to the routine. which places
the item of least magnitude
in the output block.

IS FIRST WORD

Entry Point

Entered following the initial
input routines, and re-entered
as long as A,B and C tapes are
sti1l In use. Entered from
01}4d when the item last trans-
ferred was not the last in the
current output block. Entered
from ©°9a if the item last trans-
ferred was the last in the cur=
rent output block, and that
block is completely filled with
ignore symbols. Entered from
©12p1 when the item last trans-
forred was the last in the cur-
rent output block, and that
block is not completely filled
with ignore symbolse.

Entered from ©1Ld and 012bl
under the same conditions as
0Ql whenever the A string has
been exhausted, and only ltems
from the B and C strings re-
main to be compared. '

Entered from °1hd and ©12bl
under the same conditions as
0Q1 whenever the B string has
been exhausted and only items
from the A and C strings re-
main to be comparede.

Entered from ©14d and ©12bl
under the same conditions as
0Q1 whenever the C string has
been exhausted and only items
from the A smd B strings re-
main to be compared.

Te1l.2423




°s

%6

o7

O8a

Transfers the current item

from input block A to output
block G. Tests for the end
of the current A block. If
the end hasmi't been reached,
transfers to test for the
end of the current output
block. If the end of the

A<963~3
Code C«10
5/5/50

Entered from °Q when the cur-
rent A item is the item of
least magnitude. Entered from
ollia when the B and C strings
have been exhausted and only

.. items from the A string re-

main to be transferred to
output.

input block has been reached,

transfers to read in a new
block of data from tape A.

Transfers the current item

from input block B to out-

put block G, Tests for the
end of the current B block,
If the end has not been
reached, transfers to test
for the end of the current
output block. If the end
of the input block has been
reached, transfers to read
in a new block of data from
tape B.

Transfers the current item
from input block C to out-
put block G. Tests for the
end of the current C block.
If the end has not been
reached, transfers to test
for the end of the current
output block. If the end of
the input block has been
reached, transfers to read
in a new block of data from
tape C.

Initially set. Tests for
the end of the current oute
put block, transferring to
99 if the end has been
reached or to O1lh if it

has not.

K
ot

o

7¢1.2.2

" transferring

Entered from ©Q when the cur-
rent B item is the item of
least magnitude. Entered from
Ol1hb when the A and C strings
have been exhausted and only
items fromt he B string re-
main to be transferred to
output.

Entered from °Q when the current
C item is the item of least
magnitude. Entered from ©lle
when the A and B strings have
been exhausted and only items
from the C string remain to be
transferred to output.

Entered from ©5,96 or 97 after
an item which was
not the last in its respective
input block. Entered from °L1,

OL2, ©L3 after transferring an
item which was the last in its
respective input block, if that
block was not the last on its
respective tape; or after transe
ferring an item which was the
last in the final block on the
current tape if that tape was
not the last in its respective

L




°8b

%8¢

O1la

21hb

Set by ©A1,©B1,09C1l and ©8c.
Transfers directly to ©P,

Set by °%17b. Wzites
identification block on new
output taspe, sets ©8b and
transfers tc ©P,

Set by ©SB2,0SC2. Trans-
fers directly t o ©5,

Set by ©S42,°3C1. Trans-
fers directly to ©6.

Code C=-10
5/5/50

string. Entered from °SA0,

0SB0, 0SCO after transferring
an item which was the last one
in the last block of the final
tape in its respective string,
if that string was the first
to be exhausted. Entered from
©13 after transferring an item
which was the last one in the
last block of the final tape
in its respective string, if
this string was the second to
be exhausted,

Entered from ©13 when two
strings of tapes have been
exhausted and the remaining
input data is to be transferred-
to output in units of one blocke
Entered from °L1,°L2 or ©L3
when the block of data just
transferred to output was not
the last on its respective in-
put tape, or when it was the
last on the tape and that tape
was not tke last in its respec=
tive string, if the next block
to be transferred will not be
the first on the current out-
put tape.

Entered from °L1,°L2,C°L3 when
the block of data next to be
transferred to output will be
the first on the current out-
put tepe.

Entered from ©8a when the end

of the B and C strings has been
reached, and the item last trans-
ferred from an input block

did not complete the current
output block.,

Entered from ©8a when the end
of the A and C strings has been
reached, and the item last
transferred from an input
block did not complete the cur-
rent output block.
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olle

°1h4

°9b

010a

Set by ©SAl, ©°3SBl. Trans-

fers directly to ©°7.

Initially set. Transfers
directly to ©Q,

Initially set. Tests key-

word of last item in out-

A«963w3
Code C=10

5/5/50

Entered from ©°8a when the end

of the A and B strings has been
reached, and the item last trana-
ferred from an input block

did not complete the current
output block.

Entered from ©8a when at least
two strings of data tapes re-
main and the item last trans-
ferred from an input block did
not complete the current output
block,

Entered from the equality side
of the test for the end of the

put block for ignore symbolS.output block in ©8a as long as

If ignores are present,
sets m equal to zero and
transfers to °Q. If
ignores are not present,
sets 99b and transfers
to ©9.

Set by ©9a. Sets m=0 and
transfers to ©P,

Set by °Ll. Transfers
the contents of rlI to
storage block D.

all complete blocks of ignore
symbols have not been discarded.

Entered from the inequality
side of the test in 99a, when
the current output block is
the first one to contain items
of true data. Entered from
the equality side of the test
in ©°8a when the output block
is known to contain items of
true dsata,

Entered from the equality side
of t he test for the end of the
input block in ©5,96, and ©7
if the data stored in rI is a
block from tape A, Entered
from 912bS when both B and C
strings have been exhausted
and the remaining data from
the A string is being trans-
ferred to the current output
tape, block by blocke Entered
from ©917b when the first block
on a new output tape will be a
complete block of data from
the A input tape.
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©10b

%10¢

0L3

Set by ©°L2.

°L1,°L2, Set by 5,06,07, Te-

Transfers
the contents of rI to
storage block E.

Initially set. Reset

by O°L3. Transfers the
contents of rl to storage
block F,

spectively. trans-
fers the contents of
storage block D to op-

eration block i, reads
Ty to rI, sets -

©10a and tests the new
data block for sentinel.
If sentinel is not pre-
sent, transfers control
to oé. If sentinel is
present, tests to de-
termine whether the cur-
rent A tape is the last,
If so, transfers control
to ©SA, If the current
data tape 1is not the last
in the string, reads from
the next tape in the A
string, and tests to de-
termine whether it is the
correct ones If 1t 1is

7e1.2.27

A-963-3
Code C=10
5/5/50

Entered from the equality side
of the test for the snd of the
input block in ©5,06, and °7,
if the data stored in rlI is a
block from input tape Be
Entered from °12b5 when both A
and C strings have been ex-
hausted, and the remaining data
from the B string is being
transferred to the current out=-
put tape, block by block.
Entered from °17b when the
first block on a new output
tape will be a complete block"
of data from the B input tapes

Entered from the equality side
of the test for the end of the
input block in ©5,06, and ©°7,
if the data stored in rI is a
block from input tape C. :
Entered from °912b5 when both

A and B strings have been ex-
hausted, and the remaining
data from the C string is being
transferred to the current oute
put tape, block by block.
Entered from °17b when the
first block on a new output
tape will be a complete block-
of data from the C input tape,

Entered from ©10.



op1,0P2

0122

correct, reads the first
block of data into memory,
ad justs tape instructions
and transfers to °8. If
the new tape is not the
correct one, rewinds the
incorrect tape, prints out
on S.C. the necessary in-
formation, and stops UNIVAC
until the operator locates
and mounts the correct tape.
Returns then to test whether
the new tape 1s the correct
one. 2 and 9L3 are analo-
gous routines which operate
on Ty (storage blocks B,

E) and Ty (storage blocks
C, F) respectively, and
transfer to ©SB and ©SC

at the end of the re-
spective strings.

OP1 is initially set and

is reset by ©916a. °P2 is

set by °15a, These are
similar routines for writing
one block of output data

on tape 2 and tape 1 re-
spectively. Both routines
test for the end of the
current output tape, If

the end has not been reached,

they increase the output
tape block counter and
transfer to ©12, If the
end has been reached, 9P1
transiers to €11z, and OP2
transrers to Cllb,

Initially set, and reset
for tlic vegimning of each
new outputv Lepe. Stores
the keyword cf the first
item on the cutput tape in
the idertirication block,
and scts “12b. Trensfers
to 9l1Z.

A-963-3
Code C=10
5/5/50

Entered from °Qb when the cur=
rent output block is complete.
Entered from °8b when two
strings of tapes have been ex-
hausted, and the data from the
remaining string is being
transferred to output, block
by block; if the next block
will not be the first on the
current output tape. Entered
from °8c under similar con-
ditions as from ©°8b, if the
next block will be the first
on the current output tape.
Entered from ©18a when the
final items from the last two
input strings have been trans-
ferred to the same output block
and that block must be written
out before stopping the pro-
grame.

Entered from the inequality
side of the test in ©P when
the block just written out
was the first on the current
output tape.
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012v1

%12p2,
212b3,
012bly

°12b5

0A1,©B1,
oc1

O11a,
O011b

0315a

A-963=-3
Code C-10
5/5/50
I dai Entered from the inequality
nitislly stose Y side of the test 1n gP when

location g. Set and
reset by ©12a as long

as there are at least two
input strings 1in use.

the block just written out
was neither the first nor the
last on an output tape.
Entered from ©12a if the last
output block was the first on
the current output tape.
Entered from ©17a if the last
output block was the last on
the previous output tapee.

Set by 9sB2,08C2;°S5A2, Entered from the same points as

03C1; and ©8A1,°SBl re- 012p1 if all the data from two
spectively. Transfer to strings of tapes has been ex-
OA1,0B1 and ©Cl re- hausted and the data from the
spectively. remaining string is to be trans--
ferred to output, block by blocke

Set by ©A1,9B1,9Cl, Trans-Entered from 012a, or OP under

fers to ©10. . condi tions similar to those
outlined for °12bl when a com-
plete block of data from the
remaining input string has just
been written on the output tapee.
Not entered when the block just
written out was the last block
on the output tape.

Similar routinesj all set Entered from ©12b2,°12b3,°12bl,
08b,°12b5,°17b£°i8b6 OAl respectively when two of the
sets G=A and ©Ll. OBl sets three strings of data tapes have

G=B and °L2. ©OCl sets been exhausted, and the remaining

G=C_and °L3. All transfer ome is to be transferred to the

to “13. output tape in units of one
block, ’

Analogous routines, ©lla Entered from the equality side
is initial set6 and 1is of the test for the end of the
reset by ©lba. °1l1b is set output block in OP1 and OP2 re=-
by ©15a. Write three sen- spectively.

tinel blocks on T, and T4

respectively, print a label

for the output tape, rewind

the tape, and transfer to

015 and 916 respectively.

Initially set. Sets op2, Entered from 0lla, as long as
©11p, Tp = T1, clears tape there is additional data to be

block counter to zero, written on the next output tape,

storzs current ©12b in-
struction in location g,
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16a

150,
16b

17a

170

13

sets 012a, changes contents
of identificetion locations
as necessary fol new output
tepe and transfers to %17,

Initially set. Similar to
015a except that ©16a sets
OP1,°11a and Tp = T2e

Set by ©SA3,08B3.0873.
Stop progreari,

Initially set. Writes
jdentification block on the
new output tape and trans-
fers to °12b.

Set by ©A1,0B1,0C1. Sets
08¢ and transfers to ©10.

Tests to determine whether
the current cvipuh tape con-
talns any date. I it does,
the new “i.L ia inserued in
012, If il doe=s noh, 012
equals ©1Za, and tho new 012b
is stored 1. lecation ge

Initially ccte 3ats output
tepe piock ccuniey ajusl to
the masinmum pucher of tlozks
less one ard transfers con-

trol Le Si.

Tol.,

N\ A-963-3
Code C-10

5/5/50

Entered from ©11b under the con-
ditions outlired above for ©l5a.

Entered from ©1la and °11b re-
spectively, whan the final block
of output dsta has been written
on gn output tape.

Entered from €152 or ©iba fol-
lowing the complietion of an out=-
put tpe, as long as there are
at leas® two strings of tapes in
operatione.

Enter2d from tkhe same points as
017z when twe strings of tapes
havs been exheustsd, and the re-
mal nder of the third is belng
transferred to output.

Entered from ©SAl,0S5A2,03B1,
O3pR2,08(1,95C2 when tue second
string of data tapes is ex-
heusted, leaving tre remainder
of the third %o be transferred
to output, Entered from °Al,
©B1,9Cl following completion of
the changes recuired in order to
transfer the dato from the ree -
meining input string to output
in units of one block.

Entered from ©9SA3,08B3,9SC3 when
the last items from the last two
input strings have been trans-
ferred to the same output block,
and the program is to be stopped
viher. that block has been written
ocut 2n an output tape.
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L8b

SAO

SA2

5Bl

iB2

 Initially set.

Set by ©OA1,0B1,9Cl. Tests
to deZermine whether there
is any data on the current
output tape. If not, stops
program. If there 1s data
on the tape, transfers to

011 to write sentinel blocks

on tape and stop program.

Sets OSBl1,
0301,°Q2 and g2 = O, re-
winds tape A and trmsfers
control to °8.

Set by ©9SBO. Sets ©SC3,
%1lie, 92=0, 912bly, rewinds
tape A and transfers con-
trol to °13.

Set by ©°SCO. Sets OSB3,
o14b, g2 = 0, ©12b3, re-
winds tape A and transfers
control to °13.

Set by 05C2,98B2. Sets
015b,°16b, rewinds tape A
and transfers to ©18.

Initially set. Sets OSAl,
0s8€2,°Q3, q3 = 0, rewinds
tape B and transfers con-

trol to °8.

Set by ©9SAO., Sets ©SC3,

O1lhe, q3 = 0, ©12bly, rewinds
tape B, and transfers control

to O13.

Set by ©SCO. Sets ©OSA3,

®1lja, q3 = 0, ©12b2, rewinds
tape B, and transfers control

to 0130

A-963-3
Code C-10

5/5/50

Entered from ©SA3,°SB3,9SC3 when
the last block of the last re-
maining string has been trans-
ferred to output, and the pro-
gram is to be stopped.

Entered from °L1 when all the
tapes in the A string have been
exhausted prior to the ending of
the last tape in either the B or
C string .

Entered from ©L1 when all the
tapes in the A string have been
exhausted following the ending
of the B strin% and prior to the
ending of the C string.

Entered from ©L1 when all the
tepes in the A string have been
exheusted following the ending
of the C string and prior to
the ending of the B string.

Entered from °L1 when all the
tapes in the A string have been
exhausted after the ending of
both the B and C strings.

Entered from ©L2 when all the
tapes in the B string have been
exhausted prior to the ending
of the last tape in either the
A or C string .

Entered from °L2 when all the
tapes in the B string have been
exhausted following the ending
of the A string and prior to the
ending of the C stringe.

Entered from °L2 when all the
tapes in the B string have been
exhausted following the ending
of the C strini and prior to the
ending of the string.
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iC1

€3

Set by ©8A2,08Cl. Sets
©15p,916b, rewinds tape B
and transfers control to
018.

Initially set. Sets ©842,
°3B2,°Ql, glf = 0, rewinds
tape C and transfers con-
trol to °8,

Set bg 0SA0. Sets 98B3,%1Lb,

gl = 0, ©12b3, rewinds tape
g and transfers control to
13.

Set by ©SBO, Sets 98A3,
©1)a, qly = 0, ©12b2, rewinds
tape C and transfers control
to 0130

Set by ©SA1,°SBl. Sets

©15b,916b, rewinds tape
¢ and transfers control to
018,

4-963~3
Code C€=10
5/5/50

Entered from °L2 when all the
tapes in the B string have been
exhausted after the ending of
both the A and C strings.

Entered from °L3 when all the
tapes in the C string have been
exhausted prior to the ending

of the last tape in either the A
or B string .

Entered from OL3 when all the
tapes in the C string have been
exhausted following the ending
of the A string and prior to the
ending of the B string.

Entered from ©L3 when all the
tapes in the C string have been
exhausted following the ending
of the B string and prior to
the ending of the A string.

Entered from °L3 when all the
tapes in the C string have been
exhausted after the ending of
both the A and B strings.
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