
OCTAL UTILIT\' PACKAGE 

The purpose of this program is to read in 8 bit codes from the paper 

tape and arrange them into 24 bit command or data words for the PB 250. 

These words are then stored in memory line 02, beginning with sector 000. 

Two talleys are kept; the C register keeps tract of the number of words 

stored in line 02 and the B register keeps track of the number of bits assembled 

into words. 

When the program is first started both the B and C registers are loaded 

with their respective constants (locations 377, 000. 001 and 002). During each 

iteration a "left shift and decrement" command (in sector 016) causes the (C) 

to be decremented by 8 and (B) to be shifted left 8 places. After 3 of these 

shifts the marker bit in B is in the sign bit position of B so that a. "transfer if 

B-nega.tive" command (cell 013) determines whether a word is complete. 

A "transfer if C negative" command ~12) determines whether the 

required number of words have been asse.JV and stored in memory. The 

original value of C (which is stored in 377) must be calculated to iJO negative 

when the correct number of worde il!1 stored. 

After the B and C registers are set, a "read paper tape" (003) and "trans­

fer on external signal 11 (004j are used to make sure that the tape reader has 

passed the character read on the previous cycle. As long as an external signal 

is present the program stays in a small loop of reading and testing, etc. When 

no external signal is present (or when the reader has passed the character from 

the previous cycle a "clear input buffer" corni.-nand (005) is given to clear out the 

old information. 

The next two commands, "transfer on external signal" (006) and "transfer 

ur,conditionally 11 (007) cause another loop to be set up to wait for the new characters 

to be read from the tape. When this new information is sensed, a "load A from 

input buffer" comma.'ld (010) brings the 8 bits into the A register. The mask for 

the ''load A from input buffer" instruction is in 011. 
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At this point, the B and C registers are tested as described above. 

If C is negative (line 02 filled) the program branches to the first instruction 

of the main program. If not, it tests B (word complete). 

If the word is not complete an "extend bit pattern" instruction (014, with 

mask in location 015) is given so that the sign bit may be moved into the A register. 

The unconditional transfer (location 017) now returns the program to location 003, _ 

or the read paper tape command so that a new character can be brought in and the 

process repeated until a word is formed. 

The ''transfer if B negative" command (013) branches to location 020 if 

the word is complete. In this cell is a "store A" command, The first iteration 

through (A) which are the assembled word, are stored in line 02, sector 000. The 

next instruction (021) is to 11load A" with the command word which said "store A 

in line 02 sector 000. 11 A constant is added to this command word (instructions 

022 and 023) which advances the sector nutr by one. This is now stored back 

in location 020 ready for the next word (insl19ion 024) and an unconditional 

transfer (instruction 025) loops the program back to location 001 to begin assembl­

ing a new word. 
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USE OF THE LOADER - UNLOADER ROUTINE 

This program is written to perform the following functions: , 
1. Accept and load information from the typewriter in' the prescribed octal 

format. 

2. Accept and load information from the paper tape reader in the prescribed 

octal £ormat. 

3. Type out in instruction format the contents of any line or sector. 

4. Punch out in instruction format the contents of any line. 

5. Punch out in eight-bit codes the contents of any line using only three 
; 

characters per word. 

6. Accept and load information prepared in the eight-bit code. 

The program uses all locations of line one, and variou• sectors of line 00 for 

temporary storage. In addition, the last two sectors of lines 05 and 06 are 

µsed for typeout and punchout instructions. The sectors ,used are: 

Loading the Program: 

05-376 

05-377 

06-376 

06-377 

00-0lZ 

00-013 

00-014 

00-015 

00-000 

A bootstrap program is provided which will load the main program 

(Z56 words) in about two and one-half minutes including the time to load the 

bootstrap. 

The tape is started in the reader in the normal bootstrap loading manner. 

The starting point is not critical as long as it is before the first set of holes. The .. 
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FILL switch is then turned to the ON position (up) and the ENABLE and BREAK­

POINT switches are depressed simultaneously but momentarily. The tape will 

start to read and will stop about halfway through its length. When it stops, turn 

the "FILL" switch off; push the ENABLE switch down, hit the I key on the Flexo­

writer, push the BREAKPOINT switch down, and then lift both the ENABLE and 

the BREAKPOINT switches and the tape will start to load. 

The information on this portion of the tape is loaded into line 02. When 

the line has been filled, the information is copied into line 01 and 

the Flexowriter light will be turned on indicating that the program is loaded 

and is now waiting for instructions from the operator. 

The procedures for utilizing the various portions of the program are as 

follows: 

To load a program manually punched in the octal for~ 

A,. To set up a starting sector and line no. ~r loading information via the 

typewriter. 

1. Type the desired first sector to be loaded, This should be three 

octal digits numbered from 000 to 377. 

2. Type the number of the desired line (in octal). 

3. Type a$. 

This will destroy the contents of the location just specified and will set 

up the program to load the following information into the specified 

location. 

· B. To set up the starting sector and line no. for loading octal information via 

the paper tape reader. The same procedure is followed with the exception 

that an R (for Reader) will be typed instead of the $. 

· C. The tape must be prepunched in the pro:per format. Nine characters per word 

are used. For Example: 

1. 03453702; 

2. 000 06001 
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These two instructions may be shown as: 

Sector Sequence Tag Operation 
1. 034 s 37 

2. 000 06 

Line No. 
02 

00 

Index tag 

I 

In example No. 1 the instruction is an unconditional transfer (TRU) to sector 

034 (octal) with a sequence tag indicated by the S, and no indextag indicated by 

the ; . Example No. 2. indicates a load B (LDB) instruction from sector 000 (octal) 

of line 00 (octal) with no sequence tag indicated by the space, and an index tag 

indicated by the I. 

Octal numbers may also be loaded by punching (or typing) as follows: 

+ 12.34567 or, 

- 2.634721 

where the sign may be either +or - followed by any seven octal digits. These 

will be entered exactly as presented. Note that only eight characters of this type 

are required per word. 

Program control is normally given to the typewriter and the preceding informa­

tion could be entered via the keyboard. 

A carriage return must be typed (or punched) after every word of information. 

No information is loaded until the carriage return is found. This means that if an 

error is made (and discovered) before the carriage return, the correction may be 

made simply by continuing to type until the last nine characters prepared are those 

desired. The carriage return may then be typed and the correct data will be loaded. 

As each carriage return code is found, the data is loaded and the sector number 

of the instruction which does the loading (XXXSTBLL) is incremented. 

The 11equential loading may be overidden by typing a new starting sector, line 

and$. 

Once control has been given to the reader, there are only two ways to return to 
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keyboard control. The first is the ENABLE and I keys depressed simultaneously. 

The second ie to have a. transfer indicator punched on the tape. 

Transfer of Control 

The transfer of control may be effected by the use of the period (. ). This is 

performed after the usual preliminary typing (or reading from tape) of the three 

octal digits denoting the sector and the two denoting the line number. For exaxnple, 

the transfer of control from the tape reader back to the keyboard can be effected by 

a transfer to sector 000 of line 01. This in,formation· would appear as: 

00001. 

Similarly a transfer to any desired location can be effected, For example: 

2.G305. 

This will transfer to the command stored in sector 223 (S) of line 05. 

Instruction Typeout. 

Instructions rr1ay be typed out in the sanie octal format as previously described. 

However no provision has been made for the typing of data. words. These are con­

verted to the h1strudio11 format and typed as bstructions. It should be noted that 

the Lo bit will not show in this format. 

The procedure for typeout is similar to the foregoing. The five octal digits 

denoting sector and line number must be typed, followed by a T. The Breakpoint 

switch should be up. Sequential sectors of the denoted line will be typed starting 
' 

at the prescribed sector. After typing a complete line, the control will revert to 

the keyboard. Typeout can be interrupted at any time however by pushing the Break­

point switch down. This will cause the program to complete the word being typed 

and then transfer control to the typewriter keyboard. 

Punchout. 

Punchout of information may be performed in either of two modes. When the 

Breakpoint switch is up, data will be punched exactly as it is typed. 'fhat is, in 

the instruction format only. I£ s~ch a tape is reread back into the computer bits of 

4 



data words may be lost from the Lo position. This type of punchout may be 

interrupted after the initial start by pushing the Breakpoint switch down. 

The second type of punchout prepares tapes for high speed loading of program.a 

or data into the computer. Information is punched out in eight-bit codes, three 

characters per word, The information is in straight binary with the first two 

bite of each word always presented as zeros. These two bits are discarded when 

the tapes are read back into the computer. No information is lost in this type of 

output tape. 

Since the loading of this type of tap~ always starts at sector 000, the keyboard 

instruction should always show 000 as the starting sector. To punch Ot4t the 8 bit 

code tape the following procedure should be followed. 

1. Punch the Breakpoint switch down. 

2. Type OOOLLP where LL represents the two octal digits of the 

desired line no. 

The tape will then he punched out until the entire contents of the line have been 

punched after which control will be returned to the operator via the Flexowriter 

keyboard. 

NOTE: 

Thie type of tape must be started at the exact first character on reading. It 

is therefore wise to mark a line along the punch block PRIOR to punching the tape. 

Since zeros will appear to be the same as leader, the mark will indicate the 

correct starting point. 

Loading eight· bit coded tapes into the computer. 

" The loading procedure for this type of tape is as follows: 

1. Insert the tape in the reader correctly aligned at the first character. 

(See the paragraph describing the punching of these tapes.) 

2. Type OOOLLR with the Breakpoint switch down. (Where LL is the 

desired line no.) 

Only a complete line (Z56 word&) may be loaded in this fashion. however the load­

ing time,should only be approximately seventy-five seconds. After the line has 

been loaded control will return to the typewriter keyboard. 
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---~,·.::.:_r_:_-C , "+"..'_4- __ _.: ___ . -~-~-~~.E_~!_ity P8:ck ··----- · . · · · 

034$3701; TRU lTransfer to t~ewriter cont,,;~l fro.m '{Enable" Is "l" t-----+-------··- . ··--

1 

i 

001 4500.l CLA i ·to zeros and start of binary loader. 

:~~~~~~::~1~40--~--1~1-00_ .......... ~ .... _-__ -_-_'t"t-S=T=A=·-·-t-k_._-~-·~-~_in __ lo __ ~_· _1_4_0~---~ine 00 !o;·start of =ck sum. 
I 

i----+--3_7_7 _ 0401.L.. !"LDC iLD~ ~tot~ ah~!t• for 1 ]in!!_ _____________ _ 

, ___ ...... _005S060 ____ !;.__ LDB ~'with ma!k!.~ bit -------------

' .,.._ __ ..,.._000 __ 00~1.Q1 ___ , __ _,__._ i~rker bit_.~ i~9-~!~Lc.:.co=m::.:.11R=l•:.t,.,.1<-=g"_w~2-r ..... d ..... -----------. 
I 

, ___ _,__00_7_5200 ____ J__ __ RPT-L~n.er.gizea r~ader_ fo!:......::e;.:a:.:::c:::::h..;c:.:h:.:a::.-:r:..::a:t.:c~t~~r::..1._ _________ _ 

t--i11.&J.--t--006 __ ?73?J ___ . l.llS lHiu1 ~ead.er pa11ed old character-----------
' 1----1--0_1_0_~!00; ---·~IB I To remove old informat_io_n_. ___________ _ 

...,_.__..__....,_0_1_3_7!~...L_._-!-~~ h1as new_ ch'.aracter arrived 

01153701 J TRU lr:t no character transfer back to TES 
1------+--------~r-----+-·- '-"------------

i 

01455501; LAI i New information into A 
000 01371 I IMaak for LAI ------------------

s..,.; ........ --+-202--34~··-
1

1 TCN l C w~~~~:;:-:~en H-n·..:::.•...::i:.:::~~fu::.:;1.:..1 _________ _ 
!! - l . - - -- -

022 3601; _ FBN t B will be negative when word co~plete 
t----+-0_32 __ ~001 J _ .. j EBP 4 To get sign ?it correct in A reai•lc.r_ _______ _ 

031 _2100J iLsn 1 8 places to -~ake S.i!_'=.!. for new character ....... ~~...--~ ·r 
00653701; TRU J For new character:_fr_o_m __ ....,r~ea=d_e;;;..;r....._ _________ _ 

000 1100.l _ STA l _..,. N {Thia will have index.t~Sr see 

i--~~-+-1_4_0~14_00__.~~--~1~AD~D~.....-co_n_t_e_n_t_s_o._(!a-.to~-~~..;:=nn~.~in~ga.....;:~-h=e=ck=--•~mn-...~~~--~~~~---" 
. 

140 11 OOL·--+S...;.T_A;.;.. +b:...· a_~~.:.;;}c::... _ _,t.:;~· ....:t;..;.o_c_l_.;;...· O....:,_li_n...;e_o_o_w_i...;.th_n_;;e ..... w_.;;c...;h_e;....-.ck;;..;.....;s_.,um=------

1-----.+-022.::.::::.~o~so~~~--+fL-D_A-+l-w-i~~-~-s_T __ A _ _,.~iil·--~~~~~~~------·~---
027S1401J. JADD to increment sec:.-;Wz.:r=-----·-----------.. -

1 • ' 
i-----r-00 __ 1 _0000__ J ____ -t-------·- .~:i-~re~~:it_ .... ------------·---·-··-----·-----··---····--

022 1101; iSTA I back into 022 wi~ new sector no • 
...-.-........ -r------·---··· t -+-··------·-----·--------'---'~. -. --------:----

00453701; f RU ! to reaet marker In B for new word 

t-----+--3-7_7_0000·-·~·=· ·-··_ka~~r EBP in 017 ~-~n~~f bl.q.f:r.y ·;.\Qader _ 

000 6000; ·-. -~o;.t T. o be ad~ed to cha.rac!~r during octal &t, 8 bit outp. JiU 

035SOS01 J --~_J\. w.ith [&.~ W...r1l7l&cement after octal tape t•&d 

043 51001 RTK ff ·-----

)42 1101.t ·-- . STA -~-:_•~.l~ce_-IB_T~ fo~-:;~::r c~n=t;;;,;;r;...;;;o;..;;;1. ______ ~ 
I 113 0!5011 -1L~A 1 [!_oi] for reatoration of exit from aubroutinH 
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il' p k Pt. f',.£1..,,,.c, .Octal Ut .1tr_.ac !-' L~ i,;d:: • • --- alilit9 .. $1""!1t ..... ---

at end of start sector subroutine , ____ 
,, .. ... .. . - ,,.,_.,. . ---- ""' -

at end of incrementer sub routine ,,_._, __ ---
(or RPT) as determined from i~ut 

has old character ..E_assed __ 

has new character arrived 

• --
if no new character ......... , 
8 bits loaded into A 

for T 
' 

T (actually + 0000043)' 
·-----

to~e subroutine --
for P -' 
P , (actually + 0000027) .. 

-· T •P"T . 
to punch subroutine -
for R 

., 
R (actually+ 0000011) 

',,,; 

to read subroutine 

for period 

• (actually .. ! 00000531 .. ....... 
to transfer subroutine - -
for$ 

.;; 

$ (e.ctuall y + 00000 61) " ft ·- . 
;~ 

to start sector subroutine .i 

----·----.. ···· . ----~- ··-
for S 

5 (actually + 0000062) 

to subroutine for inserting sequence tag 
··'-

for space 

space (actually + 0000020) -. 

-4- -~· 

to subroutine for inserting no sequence tag J,(: 
~; .. 

-'-·---~ 
. -·--~~ 

for I :'4. 

=1 
_.,.._ 

~ •111 

,.,. __ 
I (<ktually + 0000071) 



Octal Ut~lity Pack 

100 154 ~1.l · TOF to 1ubroutine for inserting index tag 

000 OOlli ; (tictually + 0000060) 

._-..10 .... 3...._ ....... _...1 ...... 54_,..15Q1....,..u...1.,_ __ .....-T...;;;;O..;;;F._..-"t-.o_.a"""u=b;;;..;r;....;o;..;;;u"""~=in=e"-...;;.fo"'"'r-..-in=•;;;..e""'r;;...;. t=in=g""'""'"n"""o_1 ... · n;;;.,od.;..;e.x_._t.;;.;a""'g.__ ______ _ 

104 1 '"'fh.t. CAM for carriage return 

..,_1_o_s_...._...;iOOO~--QQ:.&.!.l.-3J.,_ ·----ie---_c_a_r_r __ 1a_g_e __ retur_n_(_ac_tu_al_ly_+_o_o_o_o_o_s_6_) ________ _ 

106 132 -1.5Q!J... .. -+-T_O_F_1,...l _t_o_l_o_a_d_an_d_ln_c_r_e_m __ en_t_s_e __ c_to_r_s_u_b_ro_u_t_in __ e _______ _ 

1_1_0_1 ......... ..__.l ..... 1...._5_l_.1...;:;.021 ... ___ s_T_A_._t_o_t_emporary word forming location 

110 114 210Ch LSD 3 •.:2_acea for new octal character 
---~--------~·~~~---.---~--~~~~~----~--~~~~-

111 115_0400; _ LDC with word now being form_ed ____________ _ 

1_12 114 4601_i AOC -~ombines word being formed with new character 

113 0425_1'0.1.1 TOF TRU for new character 

114 

115 

ooo 00011_ ___ _,.. ____ m_a_•_k_fo_r_A_O_C_o_f_o_c_t_al_c_h_a._r_a_c_te_r __________ _ 

J_l6 JJ001 STA Temporary storage of selected operation (!:DB or STB or - . . 
120-2100..l jLSD 1 bit for alignment with index register for line no. 

. T 
U6 

l20 12 . .3.1.t STB into i~dex regiater -117 

130 2100__: LSD to line up sector with in•t!uction ·-1·20 

121 116 0400J LDC with instruction ~DB or STB or TR~ from temp. a tore 

lZZ 1~601.i AOC f combine instruction and sector 

.~ll3.1J mask for AOC ---123 

126 12011 STB location for starting sector '?: TRU . _ ... 1:~4 

12s 132 1201.i STB into eta.rt of incrementer subroutine 

000 0000.i new command (!Ru or. ~DB or ST!} - . 126 

~!~ _340S.;;;..;.;;;..;::..,;,,1..:..1.00~·1i..-_~S ... T..,..A_.tto-.._c:l~·;;..;:;e;.;;;;u;.;;...check sum and tran!'fer to binary punchout 

.._1, .... ~....,z..._...,._-'OOOS3;;..;;...;;. 701_;_~-·-~--•t_a_r_t,,_of _s_e~tor increment __ e_a __ •_u._b_r_o_u_t_ln_e __________ _ 
-. .-

..._.ll_ll._-+-_1 ...... 32=---'~~"'-"1J._ __ .,.L_D_A __ w_ith_~om~an1~DB or ST!). 

ll4. )JgI 1401_.: ADD increment sector 
,......-..t~-+-~._:...u:..:.a..~~~......;..-f-...=.;;.;.;..-=~,-.,,.;,;~~~~~~~--·~-~~~~~--~~~~~--

~l;..;;3;..;;5;.....t.• -+-_ ... tr 21111X..6...,5611WJ1CO!l.l.j..i• _-·-·-+,;c;..;;AM...;;.;.;~-c.;;;.o.;..m..;..~ ....... ar~:......::..e_w . .....:..;ith;_;:::_~tar~inj -~e cto r for complet~_l_in_e ____ _ 

,__1_3_6~,...__337 7501;~---T_O_F ___ i_f_c_o_m~pl __ e_t_e~_l_ine~~-~~--~~-----...--~~~~--~ 

137. 132 1101 s STA with sector incremented, •tore back into 132 

TR~ 
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,Jc. ti" T : _·::·· :-~ i t'i ~~J ~: RU._,,. Ti f.) t·4· CODE rl~VAR"''; Octal Utility Pack P;\() C 4 -

140 154 1200_1 STB Tem~orar__y loca~on fgr. t~§QY~ 2[ 12uns:hQY.t -
1 l~ l 1i2_!600_i DPA to _9<)m_fute check sum 

1 42 140 1200_1 STB in loc for check sum 

1 43 144 7101.i MCL used after bootstrap only while in line OZ 

144 034$3701_;_ TRU from line 02 to 01 & restore above to 04ZS7 501 

1 45 
000 0000_1 used to compare 0 in octal output 

146 174 77351 TES test £or BP-start of reader subroutine 

147 006 050~ LDA with (B_pi) 
150 042 1101..J. STA to replace ~TK with RPT 

151 152$0501.i LDA with (§TBi-4 aj 
152 000 12001 STB f§TB with index for loadi~ -
153 115$3701.l TRU to start sector subroutine 

154 153 1300J. S__ID s tct_:r_e~ lLk A in to rr-"U"AJ:.Jc.. lQ..C.a.tiona 1" ... i •ubroutine 

1 55 157 2100_i LSD 1 bit for allgnment of line I}.JL. 

1 56 153 04001_ LDC for sector sequence tag and op code 

1 57 160$46011_ AOC 
' combines complete instruction le•• index tag 

1 60 377Sn20.l mask for AOC 

161 163 2100J. LSD 1 bit to allow for index 

162 154 0400_1 LDC with I. or ; 

163 16454601.i AOC combines index t~ with inetruction 

164 000 00001 maak fil.A.O~i~ 

165 04233701_1 TRU back for next character end of subroutine 

166 1&4 1401; l!4?_D start of S.i.._L aubroutit'.lL nuta 1 in L. S. B. (entr_y_ for Sl -
16' 1 !54 1100; !STA tetnp•ia.ry location (entry for space) 

1 70 16153701; TRU for combination 0£ 11equenc111 taa...:w.lth a~rtl\,. -
1 71 17250501; LDA with fiRQ] for eta.rt of • subroutine . 
172 000537001 TRU CTRU - fl -
173 11553701 J TRU tranafer to atart aector subroutine 

174 176 2100_1 LSD _l_ bit for indax-1.lii•ter al!&nment-atart 8 bit loader 

l 75 176 1237; STB into index register for line no. ,.__._....,_ 

1 ~·s 
177~~11. ' LDA with mA - fuor 8 bit_ load-.r_. ---

1 77 
l 000 l lQOI STA {!TA - [] 



~i~l ~ ;_!~IJ ~_J si~tn.~ ~?~t~l~':;!~;;~~~~i~:;;t ':t -~O;~~ : _____ _ 
:: 1~-~~~~~~ 
203 034 7501• l TOF~ transfer to beginning if check sum matches 

1----+--····· .. ··-·····--·L-- -· -+-··-· ...... _.,..___ ·----- --·-·· -------···-··----------········-··------··· .. -- ------------·-·--····-
! 

Z04 O~-~C?~J _ _j__ L~-~---~o<f}_fi ve__!~~~!-~-~~~l~~~t. __ ~~~~t_!__!l::'! __1_4_~-0~-----------·-···-
ZO S +· 20650501 • ! L~ '. with {!Rtlj entry for typeout 

--···· -··----· ........ 1.. ---~-·-··-- ....... ·····-····------- ···--·-···------···-·-··--···-···--~--------·--·-----------------·~ l ; . 
~-~---""2:t~~?~.L .... j T~~l--~~-~-~-~~!...!~-!~~--0-~_!<?~type ___________________ -·--··--·--· .. ··----

Z07 ! 21353701; l TRU: to common subroutine for octal output 
____ ,.•A~"-··~--··"--· -'-·~ - •''" • "" ~ ··-~·--··-·~-....,..··-------...--··-----· , ______ ,,,. ____ ,,,_, ·----··•· ... ----·""<_,.. ___ ..... ____ ..... , ______ .. __ 

z i o,___µ..!_1~1 ;_ . -t:nA+,~thfi'a.i,!L._!nt9:..:0!.:_~-c~~ _ ·-----·----
211 I 37653706• _l]'RU 1 transfer tq line 06 for punch ----+--_____ .. ___ :J. _______ T_~-----r- _______ ,.. ___ -------·--·--------·· -- ------·--------------------··--·--···-·--·--------·---
z l z I 130 7735; l TES; test for BP switch for 8 bit punch 

·----·· - ------- ---t------···-·-··-······ .... - .. --.---.. -------··------------------------ --·--
Z l 3 265 1101 • ! STA : stores transfer to 05 or 06 

---------.. ·---.... '. .................. +.-----·-+------- -------------------------------
215$0501.; l LDA] with [jRu] ---------· ··- ..... -·-----·--·-1-·---r---·--· ·----------·-------·--·-------------
222S3701 • ! TRU ! new return from start sector subroutine 

·--··-··------:..L- 1=--r-----·------·-·-----------·-----------
___ z_6 __ 1_~?_!._!_~~--. I ST ~TS:!_.~nd of _~t!:!_!_!~~~~~_!~b~tine __________________ _ 

----2.2~~~L---·--tLDAt· with __ {1D~_-]________ ---· . __ 
zao i ~-06~! ____ LLDB.l.· [1!?:B -il~--------·-·--------------------, ! 
22.l l 11553701; i TRU ~ to start sector subroutine 

"--t---- ----------- . -1··--------------------- .. . ----·---·~-

.,.._.-.z-_;._·. 22350501L ___ ._ l LDAj_ wit~-~:r.-~turn from s!_art sector sub~tin~l_. ____ _ 

ZZ3 ; 26653701; j TRU ! return from OS or 06 octal output 
----- t -·-··--·· T '----·-·----------------·-------------------

2~4 

215 

Z24 l 377 1_1_~------i S!.~ i_:n_ line 05 -··-·---··-------.. ----~-··· 
zts ~11001 ! STA! in line 06 

_z_z_-;-' 227~;-~FEi~[!_T_R_u_j]~--~--(TOF -=~-~~~~~~rflow) ~~~-~~= 
; j 

zz7---J_~~~.?~~1L __ -·+!9-1-° ~- TR:U_ : ... r~_tl!!E:. from i~_cr.8-!llen.te~ .. ___ __ . _ ----·----·-·----------·· 
I . I 

21_~4-~ .. _! ~-~1 L .... __ 4_~_'!'-~_lt~ e~~ ~-~--~c:r~~e?t .. f!r_ --- ..... -···- -·---------·····----------·---·· --~ ....... .. 
. I ; 

2.31 ! 13253701; ; TRU; to start of incrementer 
I ·-·-···· -··---·- .. -·t·· -··-··-·r··· ........ ·--···-·--·· .......... -- - ...... ···---------- -----·---·-· ----···-

232 t 114 ~~1J _______ J.. LDC..-t-J.~~~_:_!_~!.-~Y.?~~u~) __ _-__ ~~:_o~~h~!~.!...~~r se~_!!_~------······ ........ .. 
233 I 234 0600• I LDB ! word to be typed - was stored in incrementer t - ·---·-'-·--+---t·-- -----------·-·-·-···-" ---··--·---··- ------··· ··-·--·--·--· ·--
234 t 234 45~L. __ ~CL~-+----------·-······--· ------·-··-·----·--------·-··-------·-···· ... ·-

3-E-~~;= 
. ~ 



' . 
, ' I ' ,,. -./l./ 

_________ , ___ _ Octal Utility Pack 

2 , 244 2100· LSD l shifts octal digit into A 

6 

..,_ __ _.,... ___ , _____ ~-- ---+------·-,, ____ ,,_,,,, ___________ , _______ ----· , _________ , ____ _ 
STAI into temporary location (output character) ,,___z __ .,__....;;;;.232, ..Jj_QQ.L_ -····--........ -~4·-·.-~--·---·· ...... -.---,-------------,----·~---... ··--,---~--.... ~------..... --..... 

' ; 
1--...::z::...· _..,..__:::.i:::... .. L!.ll~--+-.;;:::G:,.%T_~~ete~.!..lf. c~r a.£!.H_.nri.ll.,a . .k9.D:t.t.l. 

__ z_,_-.. _,, __ __.2 ..... ~~®1;_,, _ _!_~--~-~-iE_b_e .!?.:.~~!~ve_i_f_p~~-itr__!_! correct __ _ 

2 LDAf from temporary storage 
~---4--!llUoililo-lltto' .... M.j...-4---,1 ,--------------------

..__z_--+_..J..!i~.~~,,__,.._q_~ test for_Q_ _______________ _ 

z_,, TOFj if O L_ -~l._Z!iQ4__........, ____________________________________ , _____ _ 

r~-~~ 
r--,~ ___ QJ!_J~_Q_l;.__ AD 

._1 _2_·,--~41~1Ql;_ __ 

bit in parity position for character 
____ _,,_,'°"_,>_•_,.__ .. •~------n-----~~--.,.,---

TRU to upeout loop 
--,-·--~--··-l··------------

2 ADD. bit in position for 0 code on flex ..._ __ ........ ........., .. :.i,,.1!1.Q.4._,,,_ ,,,,,, __ ,____ _ __ ,, ______ ,,, ____ .,,,, .. ,.,. ·---·--~-------,,---,--·----·----,--------

&LSJ.ZQJ.; ----·t··-~Rl! _t_~-~X~~.°-~! .. ~?-~P ________ -- ----- ·- --- -----------

1-_2_'_-f-__..!11¥.lit_J O!lf4--r-~-1:C to _!"_~?Or ar y __ etora~e_ !~ ~!ep_ c:_ha~acter ~ __ o_un_t _____ _ 

2 ' _ 254_J.?®J.~ ___ 1_ ~!_~ _!~_!e~p<>-~~~Y __ st<?_r_age _t~_·..!._ma~i~ Eha~~~er.'!L_. ___ _ 
2 ,., LDA. with output character (parity corrected) 

...,__2 __ __.---'2:a.i5ia7-_::=--r~-L~-t:~~~~;s-:~ L~~ ~ -.:;~-=-----------
1 __ 2_,_~_;2::;.;6=2 . ..£1.QQ -~~D ~ -~~ift for a~igni:i_=.nt witi_:_WOC 

..,__2_'_, -....jlo-..JO.:&.J!Ql· Af?_l?j~~d~-~ha!..!f!er woe to 5!2~-
! __ z_·_. __ 3 ...... 7_6 _!10~.L- STA· stores command ~-~Oline o __ s __ 

....__z_,_, -"-+-_.;:::;3~7,,:;.6.....:.1.lO_~ STA _stores command into line,_0_6 ________ ,, ______ _ 

LDC with delay no. ·-·---------------·-------------
__ z ,_, ,_·' ...... _2_~4.__LI~J; TES tests for free Flexowl'iter 

Z '· · 3 6 TRU to line 05 or 06 (see 213) 
.__ __ ....._--::.~EX-1-JDI. ___ ...__ ·--·~----------

2 _ 
-----~~_.Q§QO;. 

LDB with remaining characters -return from output 

2 ;, 
•.-· 

g~~QQJ____ !:~~l-"."'_~~~-~~'. -~~--~-1:,i_~~!-~-C!~--~ni~~ _lit_ tr ~-8-!e. !--~~ ~-3-~ ,, _____ ·---~---.,-.. 
~.9~l2J,-#o·---"~D~~'-'-..Eth (J'Rl1-@.sta.rt of lggp aclectaz ________ _ 

2 '. SUB 001 from sector 
,__ ___ .......,_02=_LJ&Ol J ____ ,--------

2. .• / 
r-----+-..;;;;.274 l !QJ.L __ STA, to TRU-N, location 274 

2 
",1'" .,, 

..,___~_.?li...ilQ.Q.i_ ___ C_L_A __ . ______ ,_, ____________ _ 

2 '"·l· ...,_ __ ......_ 303S31Ql; .... __ TRU var in tran.sfe! _ _!or 8ubl~s _______ ,, ___ ,. 

2 , • 

,___z ___ ll,3-~J~.70!;_ _ ___..., TRU last ou.~t !_~_op __ 

2 ! 32553701 • TRU fifth loop 
1 , } 



--·-··-·-·- .'.".:.-~. ,, :+--n:. l _______ .. - . ' - > -------
. . 7 

300 317S3701J i TR~ourth loo._p __ 

--3-01--3-_l~~~;~!J~~-.--·r_T~-.Jit ~~-j,;r_d_l:~lL--
1: " • . 

302 304 2100 ... 1 LSDi second output l°.~P-. st&::t !or _seq~~nce tag 
' j 

• - . ·-·-"-~"•' .!. 

-- _303 I 304 

305 

306 --
307 -· 
310 

311 

312 

313 

314 

315 

316 I 
317 

I 
320 

321 

322 

3ii3 

324 I 

325 

l 
326 J 

2~ __ !_2_'?.() l _ •• _.
1_§_TBl to.~~mpq,rary_~J9.1'..A&!Lfor 1:1mAiuina,..character1 

l 

SUB! 1 from LSB 164 .!_5~~J.. .___._ ______ . ___________ ... ·--·---
} 

310_~-~?J; -· -- ....I.~m . ..for_n.0.. . ..1.eqy.enca taa-poaitbr:e for aeq.u•nce t•g 
i 

~_!_~~~J LDA( with "S" __._----i..---------·------··----· -----
l 

311 ~-~~-~.! .. -~Uf ,:~mmon :• s~bloo? 

07~.-~5-~l ~ _ ., .. ~l~EAi with2£ac_~-'..-·------------------­
..L .. -.. -~DC~ w,ith shift .~'ount £or op code characters 3l2S0401 • -------# 

000 0001; 
---·----~ 

! ; -··--+- : a~tually (+ 000000~1 

315 1000· 
·----·-:! 

256S3701j _ ........ ----· 
312 0401 • 

____ _! .. ST~_!o tempor~}"~....;'iL-.::lO::.;C::-.:a::.:t~io=n==----------------­

-----1 ;Ru j to tYP,eo~t ~?.o~--
'-- , f i:nc I with •hi!t c_~_f=o:.:r:_::.::li:::n:.::e:...;n;;:.um=:-..:.::.:::b;.;:::e;.;;.r ___________ _ 

l 1 23453701; 

334 o~1. 

-·----t IRO t to CL,A.~Sl for MSB oj line number 

! LDA ~with original word for (index tag) -·--·-+- -·--·-- __ ,_......;:.;_ _________ _ 

322 2200; 

324 3601; 

----+ R~dex tag Into B . 
: TBN ! negative £or index tag positive for ; 
-~-~~ ·-------------

102 o.~~~J.. 

256~3.?..°.!J 

077 0501; 

25653701; 
_ _.w_ 

105 0501; 

T.S.U ! ~. t2:peout_.:.:io~O::..P:::.._------------------­
LDA i I 

tTR~oop 
"T • 

3Z7 ~653701; 
-~--w~•••~ -~ --

3JO 275 0501; 
... ,._. -·--·~ ---·--- ~· ~.~ 

-1::i_:~;;:ti::;p·~~·~ --- -- ... --- --·------
! LDA l with [:Rt!] to restore loop selector =F ~~l;~~:~.--~o::_::_ o~-p~--=·:.!:e-:'!.:l~::::..:-:~:~~o~r_·-_-_·,_-··_--_-_-_· -----------331 274 l l01 J 

332 034 7735; 
I---··-!-·---··· 

333 : 13253701; 
···-~--·---

334 l 000 0501; 
t----~.--f 

335 ! 
140 0600; I 1---·-t .. ~ ........... _. 

' 

--------+TES ·t for ~p-~~in~!.~!:~P.t.~tteo~.J.._ ________ _ 

_ -f T~~-r: inc!~~~~!~-1: f~I_?._!:Ct word ., ___ , ______ _ 

___ --~E~- wi~ [TRtf] -~~-.!%!~of com_p}_~-~.!-~~--------~·--
. I __ iL~B t wi~<:_~~·~ ___ _ -··--·-·- . . .•.• 

~--f1~753..1Q~--~~t~~~~~~;"i!!!: :c~'!.::;-;;;-; I 3~ ! 361 oso1, ; , 



I ' : ~) !_' i 
_...~~-+---~~~~~-+~~------~-----~· 

''' 

' Octal Utility Pack 

• a--.---+---1_3_7_5_3_7_0.!.L-+ T~~-~~ck_ t~Jn~!~!!len~er _________________ _ 

..._. __ ...__3_42_S._0_5~!L ___ _.__~DA1 ff a!!)_ t~!_~_}s_.!~.~~! .. ~-L~_!?.1-1.~t!nch 
l 

362S3{_9:...;1...i.: _ _._T_R·-~·-· re~r_n_fr_om _ _!!_X::_ .. ~-~ af_t_e_:__p_un_~~--------· 

·-------------

·-----·---------
~2__ 4 SOQ;_ __ +~Ai· .1.w_t.Q.L&c.mal punch ..ou.t...a.uhrauti n e 

074 C40l • LDC shift count of one word 
1------+---'-'·-··-· ·--- . .l..----··-1 ··--·-·· -···-·---·-· ·- ·····-··-~····"··--·--··-····-·----··--·-·--·------

374 OSOC• LDB ! with word to be punched see sector 140 
, ___ _.,. _ _..;... ______ L,.. ___ 1-······-+---·----------;:--.. ·-----· ------·---· ------
l-__ _.. __ 3_8_7S_~!22i. ... -~~~D J -~~-~~-oz:!r__~~-~!!P .. •ign loca_!=ed __ ·------

33453701 • TRU I used by ~~:,~~-~--.3.~~-~~!R~!!.~~~~nc_~~~t ------------1·-·---+----....,.....-.. _____ _ 
i----·.....+--3_7 __ 6 _Q~_OOj ___ --~"!!~.~~.!_~nniE_g .!.~~~t_C:C?~~t·.~,..!?~_i:g._fy_9m,.::.::-..:.0.;::;6 ____ _ 

13?~~9.~L~-+.!_CNt~ck to _in~.:_!~...!X:!!:_af~er ~~mp_lete word punched 

375 C600· LDB with shifted word 
i-----'----··"-·----~ ... 1 .... - ..... ----· ·-··---- "''···-··~----------------~ .. - .. ---.. --------------------

! 

355 4500• CLA I 
.__ __ _.... __ 3_7_7_2_1_0:.·---+~;;t:;:ift---~~~:·~~:·"~ for second &t ~-r~-ch~:==~=-
i-----+-----··-.. ...... !. -- --~ --···----l...----·---·-----····--···-------- ..... ----···--------.......... --.... _ .......... - .... --.. ---

1 
375 1200•. STB l temporary storage of shifted word 

.................... ~... .. . L .... ... .. ......... -·~--- --.. -· ....... -. - ... . .... .. .... ... . . 

376 tOOO· ~TC I tempora_r __ Y ·~~ra __ g_e of runnin£_!hi~t count 

i---+--33;;c..77--5l-24.31_-__ QOOO ___ J...1' ·ti l L i~S· LD~+t1, -~~~o al-ivn-~e~-~--- --------------~· . _ __ ~~?i~~~nti_~n~-~~~~~----
up for woe addition 

________________ 1. ....... - .. ------·--t·""'-·----·· .. ·-·--···---------·---.. ---- -·--

·-------

.,__ __ _.,.._..;...03.._3_1 ~91.L__ ~1?.,J_w<? ~-~-o_.~h8.:~~~-~!~-------- -----------~---- ···-·-------·- ----~--
376 1106: STA to line_ 06 fo~'!nC~5>_~J __________ _: __________________ ~---~--, 

220 0401: LDC with delay number . ___ , 
,,._ __ __..__,3.oj.J..,\7G.<3':S3..l.W.LI~OO,. _____ ~~~ ~ line.J!.£..!or pun_~~ Ol;!!_ _______________ ·-----

000 4002J ; total shifts for 8 bit loader + check sum } 
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