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SUMMARY

In the field of non-numerical data processing it is
often mon profitable to use a medium-size computer instead
of a big one. Compilation, however, may better be done on a

bigger machine.

The four volumes of this report describe a symbolic
programming language, its compiler for the IBKH 7090 which
produces IBM 1401 object programs, and a simulator permitting

the execution of these programs on the IBii 7090.

This, the last of the four volumes of this report,
contains in its first part the flow charts representing the
compiler system and the subroutines in the IBM 1401 progranm
package that handle magnetic tape input and output. All these

flow charts are described in volume 2 of the report.

The second part of the present report consists of the
flow charts of the program, which simulates 1401 operations
on the 7090. Comments on these flow charts are given in the

third volume.



The Flow Charts of the Compiler System

In order to be able to regard simultaneously the flow
charts and the comments given on them in the second and third
volumes, the flow charts are published separately in the
present volume,

Pages 2-56 contain the flow charts explaining the IBM 7090
program which turns the statements of the compiler language,
presented in the first volume of this report, into IBM 1401
instructions. Comments on these flow charts are to be found on

pages 1-113 of the second volume of this report.

Manuscript received on October 27, 1965,
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CMPYU TSX CMPYU,?2 CMPY
PZE A,Uu
BCI 1,X
CMPYD CMPYG

————————————————— I E XX E S XX X2 B 22 f'l’l’l’l_’l’l’l’l’
e CALL THE THREE <TLON=((NXT)) FTHIGH=TEQ ) ———ee o
OUTPYT SPS CARD BRANCH ADDRESSES ERAABRXEREREY —  CHEBREEREN \
IN THE STATEMENT ,
B WWWW X THIGH, TEQ, TLOW \l :
———————————————— [ YT X 2] |
WHERE LDQ#* A,.b J/ \ TEQ=TLOH>—\
PUTS ({hihw) ] CMPYA |— ~Yommm—mm- FE- ;
IN THE MQ. TSR Y TS XX RR RESET .{_ :
gt bt ettt e THIGH={ (NXT)) {TEQ=((NXT)) SW BCUT CMPYJ _
IR A XX R X B R & X J %% %N K %N RNS '[ ——————— =TT ===== i
y It (BT u)
RETWBRN I pme—e=Y o i CMPYL / :
RESET SW BCUT TLOW= ========. ;
-------------------- ((NXT)) CB THIGH )  ==========2_ |
] RESET l [ EX XXX ===s==== e B TEQ S:> i
IN THE FLOW SW BCUT | -+ ==g==z===zzx’ |
CHART ON THE _  _  dmea—ioo - |
RIGHT, REPRESENT \ CMPYB \’ t+ |
l»lVlll! #RHTRERR m=====s===== @ CMPYH \j’
CINMSCITTIRTIS F=SSS=SS==== TEQ= TLOW= B THIGH T> t HARBBRRRRN
B THIGH T TSX CMPYU,2 (INXT)) /__ {(NXT)) ====s====3=== i THIGH=TLON>
SEZESTE=NE=E=I= PZE O, [ Z XX E L] I 2 X EX X} l ; I ZEEE RS E Y]
BCI ],T ] “— . / -
Z=z=========== + + l VA< <
sedunnn CMPYK\y
TTEZTETTZIENST ES=||=S=STTSST=T= TLOW= =s=====s=3== v (XXX XE XX
B TEQ S TSX CMPYU,2 {{NXT)) B TLCW CMPYE (TEQ’-TLON}
STEIT[CFSMEX= PZE 2,4 XXX XY ===z ===== ARTRAERRARRSR I Z XX TS Y]
BCI 1,S -(. -— {THIGH=TLCN , }-{— -
T========s==== L2 R 2 R 8 X 2 X |
CMPY W il +[ J
T2ErSSISESEST= === ==SSS==== szczzz===== f:::::::::.-::\
8 TiLOW U TSX CMPYU,2 B TLOW U,) z=zz==E=z 4= . B THIGH T
ssegE=SESES== PZE L, 4 Exsxss==== B THIGH ) f::::::-:::: Tz IRI=====
BCI 1,U ‘Z N e===zz=====x | ( B THIGH /
CMPYN '
TTIEESTTIICECTT SSISTTTIST=S=I \)VA w(:MPYV L \L ======\=/===..
B THIGH / TSX CMPYU,2 =TTETTTTT=R VA B THIGH T)
===sscs==3=Es=== PZE Q.4 B TEQ Sw ET=s=s=====x
BC1 ’ ='=:======= l
i CMPYC ~y ====Z2===
EF X2 52 5] ===z VA TTITSTETD Lo B TEQ SD
B THIGH TSX CMPYU,2 CMPYF B TLOW )\ ==zz==z==
=== s=== PZE O, 4 sz-========= =zxzz====
BCI 1, B THIGH T )¢ ] S l'
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==zsse===3 S===========2= . VA
B TLOW TSX CMPYU,2
=z=ccz=x PZE 4,4
BCI 1,

P T P



- 27 -

I
i <
1 < > >
t— at a a.
_UNYﬁLVY >
ta— 1§ — - (| -~
[ | | Wy Q -~
P _ 1o U o
1 D> 1 nzZ o
\—/ ST Qo < =l
! { tw Tu
f ! * i 1 Nodel W)
| Lod 1 L I - | W e 1 wouwo
| —_ i *x XZ * 1 Tw ¢ = -
i = O I | * W % | =X  w qIAZN—Z
| oex — o | *O0Z ZOx fON o | T | Zuw— W
|00 owwo | | FWOx | | +WwzZ | U % WIWnE
louw i TH=Z | sz st jau e MTE + T Qomku
a I S TTT I i)IEEqu:.W Qo |l o~ & * O\ % 2+ 4 ——
>l g | e e % _{SLA_.IWquii¢¥=?l¢R Wo <
| <t Lwu t Zw +wliga ® | T Gu_nf xU" x —-OO>
I —FXIowwn | ax<d od— % | D= | asxa * W wZuoun
“ O’T T | > M el < ® | OO W— | > ¥ %
—OW ke — 1 ! &
| Wwuweo | /\\1 *~
| ~WLI—OU U o |
IlOTO WO—> | -+
00 o« i
{— OCOoOJdnu |
| JNOLVINWZ | | ]
| —~COOZT Wi | 12 1
i IToD—~ax mi t—
- oo | ( 1
| D-aQqWCZZ | | o< |
|~ DT T~ | 1 Q)
I Qi
i D>
tar |
N/
] I
n n i 1 > |
e + 1 - b O OxXZ O
W= 0 | - > « w b N Z
W 3l twn o | O W o —w
W . eCum | o— D el e DU WX
" n .~ n_ - > o O O W o
W N PN 4 | ~ & WC——_JOQUVU kO T o
NN H % >XO % V a. |— & NOXOI~O —U s rib- 6D}
Hi—an METIRrS™, > 142 O>W|ITuv> OQWUOVO—W
i n *AaO* — (Ne] >3 U > Qawn
. f/\\ Wi W = Z 00a —owzZoooa o
ajaN DZOOWZZIZ—0O | Z2> VL
- >i-a A—~OFQIL—FFWLOII——O
[ e | =1 [
I Z <«
I W x|
| NE QLI | " ]
| = - f ] |
| T | lx® 1
f—W— | | W ]
—t I—x | %)
j x= = g O -
“aZ * | < | o
L1 * 10Z | oda " b
*Z @ |l— = - na u
2O * 1O a i = noe
ol | 2 1 >Z N M
e8] -Y\ L NS B J ] OWwix § "2l H <T 1"
o~ " LT { O | — W i
v v » _LMRP.ATlIIIIJ:b i aZ
o4 O * | <>a | il - O=uw
w O ® L * | OV | i _“ ij @ o4
> kO * { i @ >t o X
- , AllunNE N @ >0«
= ﬁ/\\ﬁ >i—a W nZe
- -
w
a. [ i
>~ P~ }
< I < | o v =
| G < | * o~ rF" o
> Ww (R-Ya) o | e | ' o~ T sor TP
N | >ggan aaq | - W ' - | & Uk iz 1 ¢=:+‘ <
—a {—a&o >0l ® D i 1 ™ K.+\ P | -~ w
| —>a 0 ko ;)Iu_ <t e} * 2Zx ) ) b pdll =z
P> > e e T W Sl OT | A.F..iiV_ Ll ol NX
| Weebmt— O | o % | ®0OX | M T [ R - =
W 1> x i ¥ O 1Q—ZX | - & t—a, i W &8 -
0 e JTAOZO WO * W 100>2Z1 Qarn—= 12> ar—u w
> | Nh=rtb— N | = | A v— | e Wt B jak- ) Sk @
Lol — ﬁ/\\ S | T¢/(\ | S Ll NP




- 28 -

vl 3 o _ { ;
g ! H
a I
> { o o : -
— M (4 3 i > Q
¢ (=) : ) o -
i o : (-4 < w W <
< L - Z - ~-~OQX
[ i o — fee) [V
w e i o® << W 7,18
a (@} j o ; o - - O w W
> o - . - (o) o own
— > o ; () - >t =4
" - - : - W > W =0
’ — Vi W
x O : L Z¢ uwd ngo
o - E -0 WLZ W
o - OO L o o=~ woo
W o - (S BN &) o - am OZ1
o lve} - g O Z< O W
(72} a o (4 RS P - - ZZ O
- > [l =) ] W W Z=2Z
o - w @ X iw I T | = Ul
a. ~N Wi N — b~ =0 W oe
- a @ X {a O Od ITd Fad
) -4 ow W
o WL e W
< - SO xu. IO«
[T (@ ]
o a - o~ o~ M2 v v o wn v (72}
> — — —
w -
- § -
D e~ w Q
< P > W - (L] -
- [ Vo RS » W 24 — 3 w o O [=e] (@]
I ¥ i owd XZ i - - I -
- P Z > Z - S - )
(&) PoQ -~y W L I x|«
on | J owvnwZ ) W el
2=~} oD 4 IO W o fw
> -~ Wil —— — g e
v _ - xOouw <a ow W —~“i>la
| | | ]
! o | (Mg - |
(%] z ] 1= Ww —_— W |
W g Z | 1O o< O o |
I w - | | == O —~Z0 |
|t | [ | O Qxr |
1Z <+ un | 1 1Own | Oown |
) o IQu | | W Fu | ] T
| (O ZV | | oo @ Qv | Z
| ZUW =W | 1wlza QT WIZa| [ B |
WO wee | Tt la Iaaa | i |
.MAM TMM. | =X > a> 2 >| e | 9
| w Vil | I —a - —CT | i ol
| JZ WO =3 ~O W O | =3 —a. —>a
twaa —Jgo | WU Z DNZ wwuwZ | D> >
| ) | OOO— aam=— VOO | 1ar| -
| t —
w
-
—t
+  Eau
4
o wunw
kx| N 2 UW 7
LT & W=
-X;llWR e
xlL e w wzZz=x
sQ*
< 3 ¥
ol |
- > 1
o Zo J17,) )
"N L — < < )
[ [K721%! w W zw Z |
o« 1wzo w uw — & |
w xO » W w Voow
4 a0 @ © =woJn_|
weg O o OO 2Z } i |
11 XU JO Qo O < vt | 1Z 1
{8 WVT O~ | f=—
s M —oara va V—OxXWnI | | |l X
* i‘ -5§.T, od Lm > VU Tob= | .uAleP
snxm. . @O Q= O~EZ> | t o >
KhXOQllLNX | Toxuw < -9 ©Ox W | a | -
axu = U % ¥YAPSS oaz A.OFEE-I!LLUYa
>HAr— % PN n> « O =~ CIFULOW]) o}
- L } | N

<

IS RIGHT-END DITTO

RDRD



BNR FUNCTIONS
BINARY CODE
AND
BINARY DECCDE

FRERRAGRER
IS
<( DECODEH> é

- —  ——— —— — - w -

SET SW QBDC
QUTPUT SPS CARD
B XBDC

X XY XX L ¥
<:((£ODE7):>-€>ERROS
L X 3 QI}! E X
| SET su'EEEB““
OUTPUT SPS CARD

‘ *
n
™
*
‘
ﬂ

e »
®

B XBCD

VA SEE
SUBROUT INES
XBCD AND
XBDC 1IN
1401
SUBROUTINE
PACKAGE

GNS FIND OUT IN ADVANCE WHAT
THE LABEL OF THE NEXT
STATEMENT WILL BE., IF NCNE
WAS CODED,SUPPLY ONE.
GNSP
Y Y IIITY N
e ———— - e e e ARE CHAR- SET L
SET Q=9 LOOK AHEAD ACTERS I=8J \\
------- 1 RECORD IN 8-13 BLANK - -
INPUT FILE ARRRRRERERR
HRBERR RN
TAPE MARK:}-____~J GNSX+3 7 RETURN
Y Y 1ﬁ>" ----------- "‘ﬂ—"‘“#,,,
-— CAL TWIGY
SLW GNSD+1
RERBRRABRERES INITIALLY PUT (COM)
<BINARY RECORD >——-4 \-—7 X11111 N
TIITYIIRTR RSN £ o GNSD+1
N — ET SW | heemeeel
——l e —— LABF
REDUCE T2 L XTTXET X ¥
[Q BY 1] IS ITS FIRST
------ CHARACTER —

adn
<Q,
2un

A DIGIT

*iii&&{&iliii

~—

A E XS XX KR X} J

IS ITS_FIRST
CHARACTER
BLANK

ERRFHERAERRRRER

——

snsdnnnounnn

IS ITS FIRST
} CHARACTER
ASTERISK

ARRERRRRE

L2 2 XX 2 X

(COM)=0

REDU FRRRRRS
D BY N
INCR +
LBy = (o1

. SHIFT (COM) 2nn

f LEFT ONE
CHARACTER J

lli}
\

u8 e
SET D=6 lijii ............
1=1 > =5/ Nt TshIET (com
BLANK LEFT D-1
STZ COM tt: nnnnn CHARACTERS ‘
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Flow Charts of some 14071 Subroutines

On pages 58-66 one finds the flow charts of the
subroutines in the 1401 program package that handle magnetic
tape input and output, and of the analogous storing and fetch-
ing subroutines called by the SAVE and UNSAVE functions.

Comments on all these flow charts are given on pages
114-12G of the second volume,
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The Flow Charts of the Simulator

The following pages contain the flow charts of the 7090
program which simulates the 1401 operations. Comments on
these flow charts are given on pages 1-49 of the third volume.
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