The assembler for micl (masm) accepts strings of the form:

str:

strl:

and will generate output into the assembly file as:

str:

stri:

“"hi mom"

“"hi moma"

0110100101101000
0110110100100000
0110110101101111
0000000000000000

0110100101101000
0110110100100000
0110110101101111
0000000001100001

"M AAAA

left
left
left
left

left
left
left
left

byte:
byte:
byte:
byte:

byte:
byte:
byte:
byte:

8 3

A8 3
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right
right
right
right

right
right
right
right

This means that bytes are packed two per word with
word either all full or half full of zeros as shown iIn the two
different cases above.
assignment 1t 1s i1mportant to understand how they are deployed
In memory.

byte:
byte:
byte:
byte:

byte:
byte:
byte:
byte:

the

Since we discuss strings in this

space

\O

space

O
a

last



Hex Dec Char Hex Dec Char |Hex Dec Char |[Hex Dec Char
0x00 0 NULL null 0x20 32 Space| 0x40 64 @ 0x60 96 b
0x01 1 SOH Start of heading 0x21 33 ! 0x41 65 A |JOx61 97 a
0x02 2 S8STX Start of text 0x22 34 H 0x42 66 B |0x62 98 b
0x03 3 ETX End of text 0x23 35 # 0x43 67 C 0x63 99 c
0x04 4 EOT End of transmission 0x24 36 $ 0x44 68 D |0x64 100 d
0x05 5 ENQ Enquiry 0x25 37 % 0x45 69 E 0x65 101 -
0x06 6 ACK Acknowledge 0x26 38 & 0x46 70 F 0x66 102 ik
0x07 7 BELL Bell 0x27 39 ' 0x47 71 G |Ox67 103 g
0x08 8 BS Backspace 0x28 40 ( 0x48 72 H 0x68 104 h
0x09 9 TAB Horizontal tab 0x29 41 ) 0x49 73 I |0x69 105 i
0x0A 10 LF New line 0x2A 42 * 0x4A 74 J |Ox6A 106 J
0x0B 11 vT Vertical tab 0x2B 43 + 0x4B 75 K |JOox6B 107 k
0x0Cc 12 FF Form Feed 0x2C 44 g 0x4C 76 L O0x6C 108 1
0x0D 13 CR Carriage return 0x2D 45 - 0x4D 77 M |JOx6D 109 m
O0x0E 14 so Shift out 0x2E 46 . O0x4E 78 N |JOx6E 110 n
Ox0OF 15 sI1I Shift in Ox2F 47 / O0x4F 79 O |JOx6F 111 o)
0x10 16 DLE Data link escape 0x30 48 0 0x50 80 P 0x70 112 o]
0x11 17 DC1 Device control 1 0x31 49 1l 0x51 81 ¢Q |J0x71 113 g
0x12 18 DC2 Device control 2 0x32 50 Z 0x52 82 R 0x72 114 r
0x13 19 DC3 Device control 3 0535 3 0x53 83 S 0x73 115 S
0x14 20 DC4 Device control 4 0x34 52 4 0x54 84 L 0x74 116 o2
0x15 21 NAK Negative ack 0x35 53 5 0x55 85 U Ox7:5 1157 u
0x16 22 SYN Synchronous idle 0x36 54 6 0x56 86 vV |O0x76 118 v
0x17 23 ETB End transmission block | 0x37 55 7 0x57 87 w J0x77 119 w
0x18 24 CAN Cancel 0x38 56 8 0x58 88 X 0x78 120 X
0x19 25 EM End of medium 0x39 57 9 0x59 89 Y J0x79 121 V4
O0x1A 26 SUB Substitute 0x3A 58 g 0x5A 90 Z Ox7A 122 z
0x1B 27 FSC Escape 0x3B 59 ; OXEB R [ 0x7B 123 {
0x1C 28 FS File separator 0x3C 60 = 0x5C 92 \ |O0x7C 124 |
O0x1D 29 GS Group separator 0x3D 61 = 0x5D 93 ] O0x7D 125 }
0x1E 30 RS Record separator 0x3E 62 > O0xX5E 94 1 0x7E 126 -~
Ox1F 31 US Unit separator 0x3F 63 ? Ox5F 95 |O0x7F 127 DEL



Dec Hex Oct Dec Hex Oct Char|Dec Hex Oct Char |Dec Hex GOct Char

oo aon 32 Z0O 0o4ao SF &< 40 100 25 &0 140 )
01 aol 33 21 o041 ! &5 41 101 27 561 141
0= 0oz 34 22 04z ' B6E 42 10z 25 oz 14z
0= o003 35 Z23 043 &7 43 103 99 53 143
0O4g ao<d e =24 044 53 44 104 100 &4 144
o5 oos 37 Z25 045 593 45 105 101 55 145
Oa Oda g8 Z6 045 O o4as 106 10z 66 146
o oot 49 =277 047 14T 107 103 &7 147
0O Olo 20 =25 050 Y2 045 110 104 55 150
o2 oll <21 =9 051 73 49 111 105 &2 151
0L Ol= 4= 248 052 e o4n 11 10e &4 15=
0OE Ol13= 453 ZE 053 w5 4B 113 107 6B 153
o- oOolad 44 =20 054 Yo o 4Cc 114 1o &aC 154
o als 45 ZD 055 wYo4an 115 102 s 155
OE 0Ol1a a5 ZE 056 vE 4dE 116 110 sE 156
OoF o177 47 ZF 057 w9 o4aF 11°7 111 &sF 157
10 O=0 45 50 0s0 o0 50 1=Z0 11z 7O 1a0
11 O=1 49 531 061 o1 51 1=1 113 71 161
lz O=Z=2 S50 32 06z d=z 52 122 1144 7= 16z
13 0Z3 51 33 063 o3 53 1Z3 115 73 163
14 O=4 52 54 0564 o4 54 124 1ll1ge 74 164
15 O=Z5 53 35 065 g5 55 125 117 75 165
la OZ6 54 536 066 OB 55 126 11 76 lao
17 az=7 55 37 067 o7 57 127 112 77 1a7
15 030 56 35 070 S5 55 130 lzZza 7S 1770
192 0351 5% 39 071 o2 59 131 121 79 171
14 0352 58 534 0O7= 90 54 132 lz2 7 1°7=
1E 0353 59 3E O73S 21 5B 1335 123 YE 1735
1C 054 50 3C 074 92 5C 1354 lz4a JC 174
1I» 035 &1 =D avh 93 5D 135 15 T 1775
1E O35 62 S3E 076 94 5E 136 lzga TE 176
1F O357 63 SF 077 95 5F 137 127 JF 177 D
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Biide _oct | Char Bide ool | Shar| | Bite o | Shar| | Bite Coch | Shar
ooooooo0 okl oolo0o00 52 [ O10o0000 =y @ o1lio0ooo0 == -
00000001 1| Start of heading 00100001 a3 | 01000001 65| A Q1100001 o7 a
00000010 z | Start of text 00100010 34| = 01000010 66| R 01100010 25| B
00000011 3|End of text 00100011 35| 01000011 67| Q1100011 o0 C
00000100 4| End of transmit 00100100 36| % 01000100 63| ID Q1100100 | 100 d
Q0000101 SEnqguiry 00l00101 37| oy 01000101 82| E 01100101 | 101 e
00000110 6| Acknowledge 00100110 38| & 01000110 ol F 01100110 | 102 f
00000111 71 Audible bell 00100111 a0 ' 0l000111 710 @ 01100111 | 103 o
00001000 S|Backspace 00101000 ag { 01001000 7zl H 01101000 | 104 |
00001001 a|Haorizaontal tab 00101001 a1 ) 01001001 23 I Q01101001 | 105 i
Qo001010 10| Line feed 00101010 a4z * 01001010 74| J Q01101010 | 106 j
00001011 11|%erical tab 00101011 43| + 01001011 75| K 01101011 | 107| ]
Q0001100 iz|Farm Feed 00101100 4.4 : 01001100 76l L Q01101100 | 105 1
Oo00110L1 15| Carriage return 00101101 a5 _ Q01001101 77 ™I 01101101 | 102 m
Q0001110 14| Shift out 00101110 a5 ) 0l001110 75| ™ 01101110 | 110 g
0001111 15| Zhift in 00101111 47 ¢ O0l001111 72| O 01101111 | 111 o
Qo0 10000 16| Data link escape 00110000 as| 0 Q1010000 so| P Q01110000 | 112 p
00010001 17| Device cantral 1 00110001 aal 1 01010001 s1| 0 01110001 | 113 q
00010010 15| Device cantral 2 00110010 sal 2 01010010 sz| R 01110010 | 114 r
00010011 12| Device cantral = 00110011 s1f 3 01010011 =3 < 01110011 | 115 -
00010100 20| Device contral 4 00110100 sz| 4 01010100 sa| T 01110100 | 116 t
00010101 z1|Meg. acknowledge n0l1l0l0l 53| s 0101010l as| 1T 01110101 | 117| g
ooolol10 22| 5ynchronous idle 00110110 54 & 0lo0l0110 g6l % 0ll10110 115 W
00010111 23| End trans. hlock 00110111 55 [ 0l010111 a7| W 01110111 | 119| <&
00011000 24| Canc el 00111000 56| |/ 01011000 aa| W 01111000 | 1z0|
00011001 25|End of medium 00111001 57| 9 01011001 a9| ¥ 01111001 | 121 ¥
00011010 25| Substitution 00111010 5& . 01011010 0| % 01111010 | 122 Z
Oo011011 z7|Escape 00111011 549 : 0l011011 =51 | 01111011 | 125 !
00011100 25|File separatar 00111100 60| = 01011100 az ) 01111100 | 174 |
00011101 29| Group separator 00111101 51 [— 01011101 a5 ] 01111101 | 175 K
Q00011110 30|Record Separator 00111110 6= [ 0l011110 ag| 01111110 | 125
O0011111 31|Unit separator 00111111 55 3 0l011111 a5 01111111 | 1z7| Del




CSR+0

RCVR- CHARACTER IN LOWER 8 BITS

16 BITS >

+1

I
O I D B

+ 2

XMTR - CHARACTER IN LOWER 8 BITS

+3

4092

4093

4094

4095



The serial line controller for our machine simulation uses
the layout shown above. The receiver will accept characters
from a terminal device only if it has been turned ON by
setting the O bit in the RCVR status register. Turning the
receiver on will set B and clear D. When a character has
arrived in the RCVR, D will be set and B cleared. If thel bit
is set in the RCVR status register then an interrupt will

be posted each time the done bit is set. The removal of a
character from the RCVR register will clear the interrupt
and the done bit and will set busy. If the O bit is cleared
the device is effectively turned off, clearing all other bits.

The transmitter must have its O bit set to become active.
When O is set the transmitter will immediatlely set done
and force an interrupt if | is set. Any characters moved into
the XMTR character register at this point will cause D to
clear and will clear any outstanding interrupt. Such a
charcter will then be drawn on the terminal display and
upon completion, the D bit will be set, the B bit cleared

and an interrupt will be posted if | is set. Moving another
character to the transmitter will clear D and any interrupt
as discussed above.



1odd
stod
call
loco
pshi
addd
stod
bop
jzer
stod
push
subd
Jneg
call
INsp
push
call
pop
stod
call
lodd
e Jump

start:

nextw:

on:
4095
Xbsywt:
stril:

cl:
pstril:

crnl:
4094

c255:

crnl:

1\

top:

crnl:
sb:
1

Xbsywt:

4094
Xbsywt:
pstrl:
nextw:

1odd
stod
call
1odd
stod
call
1odd
stod
1odd
subd
stod
jzer
call
1odd
stod
call

Jump

Cr:
4094

Xbsywt:

nl:
4094

Xbsywt:

on:
4093
cnt:
cl:
cnt:
over:

rbsywt:

4092
4094

Xbsywt:

top:

over: lodd cr:
stod 4094
call xbsywt:
lodd nl:
stod 4094
halt
lodd 4095
subd mask:
Jneg xbsywt:
retn
lodd 4093
subd mask:
jneg rbsywt:
retn
DATA LOCATIONS

Ipcnt: 0

mask: 10

on: 8

nl 10

Cr: 13

cnt: 30

cl: 1

c255: 255

pstrl: 0

stril: “"THIS IS A TEST STRING1™




sb:

loopl:

addl:

finish:

loco

Jzer finish:

subd
stod
1odl
Jneg
addl
stol
1odd
Jump
addl
addd
stol
1odd
Jump
1odl
retn

38

cl:
Ipcnt:
1
addl:
1

1
Ipcnt:
loopl:
1

cl:

1
Ipcnt:
loopl:
1

Ipcnt:
mask:
on:
nl:
Cr:
cnt:
cl:
c255:
pstrl:
strl:

DATA LOCATIONS

0

10

8

10

13

30

1

255

0
"THIS

IS A TEST STRING1"




DEC

0]e]e)
001
002
003
004
005
006
007
008
009
010
Oo11
o012
013
014
015
Ool16
Oo1v7
018
019
020
021
022
023
024
025
026
027
028
029
030
031

HEX

0000
OoOx01
Ox02
Ox03
Oox04
Ox05
Ox06
Ox07
OoOx08
Ox09
Ox0Oa
Ox0b
Ox0Oc
Oox0d
OxO0e
OxOTF
Ox10
Ox11
OoOx12
Ox13
OoOx14
Ox15
Ox16
Ox17
Ox18
Ox19
Oxla
Ox1b
Ox1c
Ox1d
Ox1le
Ox1TF¥

CH

~@
~A
~B
~C
~D
~E
~F
~G
~H
~1
~J
~K
~L
~M
~N
~O
~pP
~Q

~S
~T
~U
~V
AW
~X
~Y
~Z
~L
~N\
~1

VA VAN

DEC

032
033
034
035
036
037
038
039
040
041
042
043
044
045
o046
o047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063

Ascil Table

HEX CH DEC
Ox20 <sp=> 064
OoOx21 | 065
Oox22 " 066
Oox23 H 067
ox24 $ 068
oOx25 % 069
Ox26 & 070
OoOx27 = o071
Ox28 C o072
Ox29 D 073
Ox2a * 074
Ox2b + 075
Ox2c » 076
Oox2d - O77
Ox2e - 078
oOx2¥ 7/ 079
Ox30 (@) 080
Ox31 1 081
Ox32 2 082
Ox33 3 083
O0x34 4 084
Ox35 5 085
Ox36 6 086
Ox37 7 087
Ox38 8 088
Ox39 o 089
Ox3a z 090
Ox3b : 091
Ox3c < 092
OoOx3d = 093
Ox3e > 094
Ox3FT ? 095

HEX

Oox40
OoOx41
Oox42
Oox43
OoOx44
Oox45
Ox46
ox47
0Ox48
0Ox49
Ox4a
Ox4b
Ox4c
Oox4d
Ox4e
ox4rT
Ox50
Ox51
Oox52
OoOx53
OoOx54
Ox55
Ox56
Ox57
OoOx58
Ox59
Ox5a
Ox5b
Ox5c
Ox5d
Ox5e
Ox5F

O

H

Did /NS XES<L<CHNWITOTVOZEIrAGU=TITOTMOOT>O

DEC

096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

@)
T

HEX

/

Ox60
Ox61
OoOx62
Ox63
OoOx64
Ox65
Ox66
Ox67
Ox68
Ox69
Ox6a
Ox6b
Ox6cC
Ooxo6d
Ox6e
Ox6T
Ox70
Ox71
Ox72
Ox73
OoOx74
Ox75
Ox76
OX77
Ox78
Ox79
Ox7a
Ox7b
Ox7c
Ox7d
Ox7e
OX7F N7
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