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M250-2U38

AN/UYK-1 (TRW-130) PROGRAM ASSEMBLER

FLOW CHARTS AND SPECIAL INSTRUCTIONS

INTRODUCTION

The flow charts are graphic represéntations of the
processes involved in Logand Assembler program operations.
The detalls for preparing and executing the program are
given in the document AN/UYK-1 (TRW-130) Program Assembler
for Paper Tape System (M250-2U20).

Included with this collection of flow charts are
descriptions of the special lograms used to correct assembly
errors, pack words, convert from one code to another, etc.
(See pages 30 through 43, and 50).

In assembling the set of logands and parameters which
comprise a program, the assembly first "sorts" into meaning-
ful categories the information transmitted to memory. The
tables necessary for this "filing and indexing" procedure

are shown in pages 44 through 50.

As insurance against loss of information through
failure (i.e. power failure, malfunction, etc.) certain
memory locations are dedicated to counting the assembly
order and preserving the current address and contents of
command words. Programming rules for these and other con-

ventions for the Assembly Program are shown at page Lk.
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Initiation of Program Assembly

| AR@oggles' R%ﬁg
15+5 Both cader

e UP?
Flag
Q- Stop

ARE \
: Toggles
.15+hupo§h

Read

Set, Flag
a Card ©

' t
HY
PCH? —Yes gl pnen

-oet
TOCTR=6L




Table Search

Inspe%%ofirst

———h letters of prim-

ary command

ARE Toggles
15+1 - UP ?

Reﬁind
Tnput:. Tape

&

Flag
Stop




Search TOR
TBQ

Yes:

p{ Multiple |

Print

- L Error




Store in
TEMP

STORE 2
In  TEMP

Store
In.
TEMP
Search TRE
TDE
TBC



Rewind
Input

(¥
“rape

Rewind

# Input 8 Stop

Tape

_.|Store one in

{rINCR
FING © TEMP

Search TEN
TPAUZ
TINCR
TLOC

Any multiple
defined symbols\ No

Flag
Stop

PFIY
Symbols

Comment

Flag

Hisert
in symbol
able

PrOcess
Iocation
Neld

Multiple -

Normal
>\ Defined ?

Print

L, Error LOCTR=

LOCTR+TEMP

1]



Logram: TILPAD (Read,’ Punch Loader)

Function: To read, then punch the loader on:the output tape.

the : Exit

"Punch
-on
Output Tap

(€]

Bxit



Subroutine TSTGL (Test for Tape Level Type)

Used by HPNCH, HPCHR and MPCHX to test toggle switches 15 and 4 to deter-
miné whether 5 or 8 level’%apeliS“éXpeéted,~ If 8 level tape is called for, it
further tests to see if punching has been suppressed either by toggle switch
-settings or by the absence of a PCH card.

Go to 5 level
punch exit

orr [ Test On
o Punch

Switch

10 to 8 level
punch exit

punching suppressed
exit from logram



5 level

switch
on ?

No

.. {TIs punch

switch
?

on

5 level exit

8 level exit

Yes

Save
IOCTR

Store

INSTR ]q——.

Compute
Checksum

N=10 7 1O

Yes

Punch

Test for Punch (§ level)



_Yes For this e
"Store ID
word store
beginning
address

Compute

<
Checksum

- . v
: Y

Store

Instruce= |
+ion )

YesfHas last segmentyo

>5e§n punched?_

o]
Is
-~ storage
\, full?

J V'
© Store
Checksum

" Punch

Segment

8-Level Tape Punch

10



Set Punch
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Service regular logands except IL or DL address options.
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Service shift logands.
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‘Service EF or CF,

(see p 33)
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.Service ADD type logands.

Service RC I,ogand.
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Set Value in Secondary Field (PZE or BLANK)

MPZE ¢r BLANK

1. execute M11DA
t@ M11DPA (not
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1. set intd

INSTR

MNAD Set Two's Complement

1. execute M11DA
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MEND

Break SEE Field

M11DA to M11DPA

Set into
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'
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When
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Corrections Lograms for Program Assembly Program

Logram:  MPKPC Pack Code

Function: Pack code (bits 1 to 6) of columns 7 and 8 and code in bits

1 to 3 of column 10 into bits 10-15, 4-9 and 1-3, respectively.

Logram:  MSETER Relocate Multiple Address Listing

Function: Place the contents of $AL into (MERR) and alter the placing
of $AL for the next time thru. That is, add one to the cell addressing
(MERR) .

Logram: SEARCH

Function: Search the symbol table for the contents of $AL, $AR, $AT.
I the symbol is in the table, flag the table entry as governed by the
word found in (MSERE+1l). If (MSERE+1) = 40000, flag entry with a minus
sign. If (MSERE+l) = 00000, leave entry as is.

Logram: M@C@V Convert Octal Integer

Function: Convert the code found by using ($AL) as an address to a
binary number. The codes so found are assumed to be octal numbers.
EXIT 1 if a non-numeric or 8 or 9 character occurs before a blank.

EXIT 2 when a blank occurs. ($AL) = converted number at time of exit.

Logram: MBCDD Convert Decimal Integer

Function: The same as M¢C¢V except the number is converted as if it

were a decimal number. Exit 1 does not occur for an 8 or 9.

31



Logram: MAN¢ Examine Address Option field

Function: Examine address option field, columns 11 and 12, If address option legal
set c¢de and execute cell addressed by P+2.if IL or DL option. Execute P+3 if any
othér option. If illegal execute cell addressed by P+1. '

__MANG
1. Set column
address Y

2, Clear C

3. Get col., 11

MAN@A

Set bit |

9 equal Get colum;
to . a 1 12

Set bit
7t a 1

Set bit
8 td a 1
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Togram: SCANZ Examine Secondary Field (see p 45 for Table)
Function: Examine secondary field. Set (SFTAB to SFTAB+9) [?ee construction of this

tablé] Exit at conclusion of routine.

Initialize
zero cells
‘Get column
address

Set save
address

v

B
y F& colum Set SFTAB
e
Y a minus *? > ?0 a
: minus
SCAN2C
SCAN2 v
pack cols, -} H
Set save
address

SCANZ2X.

v

ave results
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Logram: MSEA Examine Flag Field

Function: Examine C field, column 13 for & blank or an F.

If blank, leave as.is. . 7
Execute a jump to the cell addressed by P+1 if not blank or an F.

Execute P+2 if either blank or an F,

34

Save location
counter
Get column

Set bit
6 tod 1

Set bit 6 to a 1 if F.




Logram: MSEE Set Control Field
Function: Examine C field, Column 13, for a blank, C, N, B or H. Set code into
(INSTR) as follows:

Control field - BIT 586
' blank
c
H
N
B

Execute a jump to the cell addressed by P+1 if none of the above.Execute the cell

W= OO

P+2 if -any of above.

Save location
counter -
Get. Col. 13

Column
13 blank
?

o)
Set bit 5 #
to a1 [—B
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Togram: SCAN1 Examine ILocation Field

Function: Examine the. location field for a valid symbol. Pack the symbol into
"TOCFID" if valid. Exit to cell addressed by P+1 if invalid symbol. Execute
cell P+2 if valid.

1Set column
address
Get col

Is Tirst
.column a
blank?

SCANIT
est if charsc-
-ters are valid

valid

SCN2
Pack col.

%.

Save packed column
in  IOCFLD
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Subroutine: SCN2 Pack Location Field
Function: Pack columns addressed initially by $T1 into $T5, $T6, $T7, two charcc-

ters per word. Save character count in $T4.Exit at blank, +, or -.
Initislize
Get character
Save address

S
Charscter\ |
B
. Character
A . numeric?
Set  flag
to minus V

! _ count

characterp

SCN2D.. |
Shift chaf / Is count "Add charsl,
left 6 “and save

Y
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Togram: MDETS Convert Decimal

Function: Examines secondary field for "DEC" and "DECD" pseudo-operations.
Sets address of lst numeric character into (wgrk+l), the decimal scale

into (w¢rk) » the address of the last numeric character to be converted into
(work+2), the binary scale into (wfrk+3) and the sign of the converted number
into (wgrk+h), Exit 1 if any illegality, exit 2 if all is copacetic.

‘ . Get next
Gnitialize 7 ‘_f"character

MDETSM MDESd
Save sign [Save indicg-
bump for —‘D[ tion
next char
MDETSN MDESP‘
Save sign Get,rlext

ol 5 _.__>
?g}g ig:r +? character
—
. MDESRB
Save addr. Convert
in work+l L s # exponent
MDETSA f§
S N |Get # complement
Is charac.\ . j
numeric 2 charact. |g— : exponent
-MDETSB_ 1V ‘
) ' ‘ oave
Save addr, : v i :
of last o eXponent g }
numeric charac. |
Is char, Y ' ' next
.an .

character |
M HBH ?

. MDETER
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Logram: MDETS; - continted

from
previous

bage

MDESQ

Is char=-
gcter g -7

Save indi.] -

'NEESR&a
s next v Get next
character |——@lcharacter
a +9?

Convert
binary
scale

Is binary
scale «?
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Logram: MDEB. Convert SF to Binary, Scale
Function: Convert the numbers in the secondary field to binary and scale. - The
secondary field is defined by the output of the logram "MDETS".

Initialize

(ﬁas expongﬁt v !
been coun??a T
do to O

. MDEBB

are ahy

Set char:
char, =0
_MDEBC ;
Convert
@ (integers [
MDEDD ir. '
Fnd of field \
been converted | Y next page
‘"MDEF
Set. char=
acter =0
Convert

(fractio
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Logram:

MDEB, continued

Shift Right
(work+3)
places

Shift left
(work+3)

places -
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Logram: HPNCH 5 HPCH_R, MPCHX, Punch Tape
Function: To punch a tape suitable for reading.

Save I0C
in HSTORE
set i=1

Save INSTR ’
in H?TOR
T+

i

Calculate
check sum

Y

N i+l i
N+l N

V Connect
' |  punch
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' Logram: HPNCH, HPCHR, MPCHX, continued

Output N

HSTORE

{_;,

i ="1

Y

Outpu

r——> HSTORE+1
A\ , Tigdg.
¢. |

i+l = 1
N+l N

picheck sum
cr, LF, let

Y

. 0~=>N

O—y checker —
sum disconl.

I

switches
15&3 up ?

MPCHX

connect
punch

L]

utput 40

Output
LOCTR .
4o lets:

Set punch
switeh off

fram  —— o

te. figs, L.

1ptsApATigh

ntran

ﬂendn
pseudo-op.
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.Location Table: LOCTAB

This table is loaded by SCANl. The table consists of 3 words.
The words contain the characters found in card columns 1 to 6 in-
clusive. The three words are zeroed, then filled with none-blank
characters until a blank is encountered or all six characters are
filled into the table.

15 12 6 1
c 1 c 2
c 3 | c b
c5 c 6

Ci, i=6 is the character in column i.

Location Counter: ILOCTR
The location counter for the assembler will be located in the

scratchpad area. The mnemonic tag is "LOCTR".

Data Word: INSTR
Each word as it is assembled will be stored into a scratchpad
cell tagged "INSTR".

Current Symbol Table Address: SYSLST ,
The location into which the last symbol was stored is located

at mnemonic "SYSLST".

Length of Symbol Table. (N)
Assembled with the assembly program will be a parameter specify-
ing the length of the symbol table It will be assembled as:

N EQU some number

The symbol table is stored starting at mnemonic "SYMTAB".
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Secondary Field Table (SFTAB)
This a nine word table consisting of the address in the secondary field, an

-operation, and a modifier., The table is constructed as follows:

15 12 6 4
1 tl 1a -
21 cllece
3 c3 |ck
b c5 fcbo
5 1 -
6 |t o
7 m m 2
8 m3 lmk
9 m5 | m6

Word 1:~ea@£k6) right adjusted, represents the number'of‘characters'following;
If bit 15 = O (+) the characters are all numeric.
If bit 15 = 1 (~) the characters are alpha-numeric.

Word 2, 3, 4: are the characters of the address in the secondary field. - The 6-a
characters at the end are zeros (blanks), ,

“Word 5: If bit 15 is O (+), the converted characters in words 2, 3, and 4 are to be
~be added to the. converted charascters in words 7, 8, 9.  If bit 15 is 1
(=), a subtraction is made instead of 'an add.

‘Word 6: ' This word is similar to word 1 except it gives the character count in
words 7, 8 and 9.
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Primary Command Table
Mnemonic: MPC

The primary command table is
built by first assembling in sequen-
tial order the mnemonic code for each

of the (54) Primary Commands.

M represents the length of the
sequence of entries. The two char-
acters (now in Hollerith code)
representing each Primary Command
occupy bits 10-15 and 4-9, respec-
tively, in word i of the table.

Bits 1-3 are zeros.

M+1
M+2
M+3

1 et |ci®?  ooo
T 5
2 |ez 2 000
//

54

15 10 L o1

dummy entry

75 00 000

At M+l is a dummy‘entry for the table lookup logram. At M+2

the instruction code.(in binary) for Table Entry 1 is placed in

bits 15-10; the associated address option is assembled in bits 9-lk.

The instruction code for the ith

M+(i+1).

entry will always be at word

The address option for every instruction code assembled is

DM (00), with these exceptions:

Primary Command Address Option
‘MV SR TB MH IP
BO BI IA
™ IT IL
CF DL

This assembly scheme makes it unnecessary to examine the address

option field if a single address option is allowable. In BR and

SK instructions, bit 5 is always a 1.

46
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Secondary Command Table

Mnemonic: MSC

The secondary commands are listed in the table in the numerical .

order of their machine codes, i.e. 00, 01, .

. 17.

(octal).

Thus,

the machine code for the command is obtained by subtracting the

address of the first table entry from the address of the desired

table entry. For this reason, the order in the table is very material.

The two mnemonic characters representing each of the 16 secondary

commands occupy columns 14 and 15 of the card.

The mnemonic equiva-

lent, in Hollerith code, of the command is stored left to right, viz:
A= 21, T = 63, stored as 02163 for secondary command AT.

Machine Code

00
0ol
oz
03
ok

17

.Address

V& W o

16

15 12 6 1
0 b5 L6
0 21 31
0 43 b7
0 21 L3
0 21 63

Secondary Command

NO
AT
LP

AL
AT

CH

L7



Condition Tables for BR, SK, MV, SR, TB

and MH Commands: Mnemonic: MCPND 1512 6 1
The construction .of this table is 1j0J cll cl2
e 2 c21 c22
similar to the construction of the gec- .___;—”"r’
ondary command table. - Cil represents A{/,,—ﬁ——--f

the first character of the mnemonic

for the ith»condition,and Ci2 repre~ 3
N
sents the second character. The ith
‘ N

o g oOlo

CN,1 | CN,2

word. contains the mnemonic code for
the condition whose machine'COGe

. equals i, Thus by subtracting the starting address of the table from the address
of the appropriate‘mnemonic one gets the machine code for the condition.

L8



Table for Pseudo=-Operation Jump Addresses.Mnemonic: MPSUE
' 15 109 3 1

The construction of this table is 1] ell jel2 jel3
2] ¢21 je22 le23

similar to the construction of the table

of primary commends. Cil, occupying bits e
10«15 of the ith word,.  is the first char- : ,__// ,
acter of a psuedo-operation and is the N_CN, I|CN,27[TN; 3]
code generated by column 7. of the input ﬁi% Lbj dé are§§'ﬁ7
card. Ci2, occupying bits 4.9, of the ‘_,,,—L”ji:,,a_m
ith‘word,'is the second. character of a ’ __m,//’/f

pseudo-operation and is the code gener-

‘ated by column 8 of the input. card. 2N+1 afldress| N
th

- Ci3, occupying bits 1-3,.of the i word,

-is the low order 3 bits of the code gen-

‘erated by column 10 of the input card.

Word N+(i+l) of the table is an address

at which the pseudo-operation is acted

upon, By adding N+1 to the address of the mnemonic.one finds an address at which
the pseudo - operation is serviced.

Example: - Suppose there is only one pseudo=-operation called BCIT. The - corres-
‘ponding table entries would be: MCND—————p» 22 ] 2
N+1=2, Adding 2 to MCOND one gets . " X
(MCOND+2)=X. A address X would be

further instructions on servicing, such as converting from one BCI to another

BCI code.




Table for Conversion to Teletype Code

Mnemonic: MTELE (see

Conversion from card code to teletype code ié made by com-
parisons in the Conversion Table. The teletype code for 1 is
in the low order five bits (bits 1 to 5). Bits 7 to 11 contain
the code indicating the shift necessary for the éode. For ex-
ample, suppose i=40 (octal), the card code for "minus". The
~contents of MTELE+40 is 033308. Writing this in binary, we have

0000X10X10110O00O0
S i P

teletype teletype
code for code for
figure shift minus

Table for Conversion to Soroban Code
Mnemonic:  MSORO

The same construction is used in this table as in that for

Teletype conversion, except that the Soroban code is used.

An example of Soroban conVersion, using h08, would yield
MSOR+408 = 03713g.  In binary it would appear thus:

00001 lil 11001011
— T~

TN
Soroban Sorcban
code for code for

upper case minus
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