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The new Utility Control Program (UCP) represents a 
complete revision of the DG #11 program and includes 
many new features. This new system should prove of 
great value to programmers, particularly during check­
out and testing. In addition, the Utility System may be 
used by a program to perform any of its functions. 

Section A presents the essentials of the new system, 
and it should be read by all WWI users. Section B 
covers the more elaborate features, which would be 
of intere st to the more serious user. Section C 
describes the categories. 

The Appendix contains a summary of the categories, 
the MIR configurations, the LMIR Digit values, the 
error codes, and the Index. 
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A. ESSENTIALS 

The reader is assumed familiar with the basic concepts of the 
Utility System as outlined in DCL-22, Utility Control Program. 
Reference is also made to 2M-0277, Whirlwind Programming 
Manual. 

pressed. 
before -­

MIR. 

There are a few changes which should be noted at the outset. 

1. "Examine" Button 

~onger necessary to press the Right~~·~"'fr. 
Button t~ "UCP to "exa . '"., rl.tMIR. 

II==!!fIoIISC"fL:be examined when the .. -.. ' ... ', ..... ~!- .. 
Therefore, ~'<I tor must 

set at zero, for normal read-~n .' 11';";W~~l','''"> 

2. Flip-Flops 

The FF's should be in their numerical sequence. 
(This is not actually required by the UCP at present, 
however.) 

3. Toggle Switches 

The toggle switches in Test Storage should be set as 
listed below. The locations are given first in decim.al, 
then in octal. 

Octal Entry 

7/0.50002 ta 2 7 
8/0.34320 cf 320 10 
9/0.77777 sp 3777 11 
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3. Toggle Switches (Cont.) 

Octal Entry 

19}0.14062 23 
20/0.40024 24 
21/0.33741 25 
22/1.00023 ca 23 26 UCP without cores to DG #0 
23/1.14024 su 24 27 Drum Group (DG) #7 Block-In 
24/0.74036 sp 36 30 
25/0.50003 ta 3 31 UCP, Program use 
26/1.00032 ca 32 32 UCP, RI 
27/0.00707 si 707 33 
28/0.20032 bo 32 34 
29/1.14025 su 25 35 DG #9 Block-In 
30/0.00703 si 703 36 
31/0.10036 bi 36 37 

4. ck - Order Switch 

6. 

The ck-order switch should be set for its new (special) 
mode. --

c."#· 
'If'IiI''' 

ilI,,1 

Rea on from magnetic tape is not accomplished bY_rfP,ftf!'" 

placing block number in the RMIR, as it wa .'ffrfli" 

the p~st. I' ,d, Category 64 would be. ? . 
functlon. "":' ... A " r ~. ~. 

" ,.~ 

'~li' ,/." ""!~i' .... 
~,~~. . , Interlock 

',~~, 
An Uinterlock" featur s been~~~ed to help prevent 
the destruction of e program by aiib~~.,r. This 
Interlock iscribed in the next section~~!;Qut suffice . .,~\, 

it to say his point, that it can be cleared ~w, 
sele ng Category 16, with 1. 00077 in the Left""'!~&~~~",l. 

~~,~ 
(L MIR). ' J;",;;,~ 
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11. 

12. 

13. 

Page 6. 

Log Suppression if 
i~ 

Logging may be suppressed in the new system. If /f 
ggin? is desired, this s.uppression ~an be cleared by ,II 

s ectlng Category 12, wlth 1.00001 ln the LMIR, }~' 

whi h logs the Time and Date on the direct Flexo. I 

"" ,/,r' 
,; 

\ , 
The form~c"S, II STOP order will not work w1' the. 
new syste "'" .I$, 

~\~' 

Director Tap~ Ilf 
\ # 

The Director Ta:~ system .has bee~n",r,e( loved from the 
new system. It m~ effectlvely be. r". ,laced by the 
Master Program co ept (see Sectl,," B). 

1/ 
I~' Scope Po st-Mortem 

it 

The Scope Post-Mortem p p t~ (formerly Category 44) 
has been dropped from the ,., system. However, the 
Generalized Po st-Mortem#~ "r"gram will still provide 
scope output, if desired.Jf "" ~ 

Scope Log 
,il"' ',\" 

I \ 
Scope logging has yeen removed. It,\ill, t~ere~ore,. be 
nece s sary to rec~rd the frame nurnbe~ to ldentlfy fllm 

4 , 
output. N~~:r \: 

~ , 
.:1 '\. Read-In I , 

'IAutomati't" read-in (Categories 00 and 01) wlll recognize 
only fb,./-fc, and fp tapes. Binary tapes withou~t£b title s 
may ~,rread-in by Category 23. All other tapes'\ill not 
be aacommodated. ilF 

" E, ' fer Drum Storage ~ 
'i
" ''{'ij., 

~4:; 

" 'XI 

Registers 3740 - 3777 of Buffer Drum (BD) 7 are reser"'d 
for the UCP. Programmers should take care not to :'·~b,;" 

disturb this area. \\, 

\ 
't 
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If the user takes note of the above points, he may use the new UCP as 
he has the old. He would be well advised, however, to study the 
following sections of this memo, in order to take advantage of the 
new facilities of the Utility System. 
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FEATURES 

The features and characteristics of the new UCP are discus sed below. 

2. 

3. 

4. 

f ,/ 

Pattern 

The pattern 1.25252 (1.010 101 010 101 010) is stored 
F 6, when the UCP is in memory. This pattern wi help 

t' indicate whether the UCP or the normal content 
. core memory. 

\ 
A fairly e3tt~nsive log is available in the n UCP. All 
categories ~ ,e logged by a three-letter "nemonic code. 
The time is 1 : ed for all reque sts an " in addition, the 
date is logged ",:en tapes are read-i . ~ Complete fc and 
fb title s are logg '\.., including the ,"title s on magnetic 

.~ , 

tape. Also, for bi ' thareas read into are 
logged. 

The entire logging, 
by Category 13. 

may be suppressed 

Error Behavior1~ 

Detected errors Wi'~ause a ha} register zero, after 
logging and resto7ng ~Core Memor~., The code "err" is 
printed, follow.~ by a three -letter m~monic code 
describing th~f\ll:ype of error. The erro\,codes are listed 
in the Appe~x. >.Ji.,." 

~I ' 

ntry to UCP 

The, ility Systen'l may be used by a program t~j'~~erform 
on f the available functions. Program entry to ~~ UCP 
i ,. Y an "sp 31" (octal) or an "sp 32". The sp 32 eii\ry 

, ehaves as it has in the past in that it selects Categor1~~(,cOO, 
unless either the Left or Right Activate Bits are set, irt'~ 
which case the MIRI s are interpreted. ,.t~~t~, 

'·t,~~~ 

\'\'\. 
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, 
''fo, r the sp 31 entry, the sp 31 instruction is followed by 
t\o progra:m para:meters representing the LMIR and RMI,' 
re\pectively. The UCP will execute the requested funct·' n 
and't"eturn control to the calling progra:m at the regist " 
fOllo,~g the one representing the RMIR. 

'!i,!:;, 

Progra~, entry to the UCP :may be used by a progr' :mer 
to aug.:me,t his progra:m with the facilities of the. tility 
Syste:m. ': ~ :may thus clear a dru:m group, bloc 
progra:m (t,other core fields), tag his print-o 
the ti:me and" call for a :memory du:mp 0 

print, etc. " 

Alternately, the ',:, ogra:m entry to the UC used 
to :manipulate tap;\,and progra:ms in a nner sim.ilar to an 
o~erator. Thus, th~, feature m.ay be 'ed t~ rep~ace the old 
Dlrector Tape syste~ The only pro e:m wlth thlS type of 
operation occurs when~~?e Start-At ategory is requested. 
This problem. is solved'\( the Mas r Progra:m concept. 

~,~. 

5. Master Progra:m 

When a program., acting in t lace of a Director Tape, 
requests the Start-At Categ " it is defined as a Master 
Program.. The progra~:m', ' s 0' ~rated (started) by the 
Master Program. :may th "itself 'ie the UCP (asdiscussed 
above) without causing " nfusion oVt r the return point. 
If the operated progr;pri is terminat by the UCP 

request, Start-At ze"10 (interpreted ii\",II,,',Stop ")' the 
UCP will then retur control to the Ma't~r Program. 

"\iit, 
Thus, a Master ,'rogram. m.ay read in, :rri~ nipulate, and 
operate a seque,'ce or system. of progra:ms',,; Program.m.ers 
intere sted in t is facility should end their pf'cgra:ms with 

sp 31 
o 

'~'f,~, 
\iV, 

"1(\) 
'~~~" 

7\~t~f~; 

s literally "Start-at zero", but is interpreteJ~i-s 
Y;~" 

"Sto '. This is equivalent to the for:mer CS II "STOP't~i', 
'*~=. 

in . s effect. (The STOP order is translated by the CS;~ 
C nversion Program as liSp 31", which is no longer vali\;~ 
nless followed by 0 and 7, as above.) ~~~i!:.; 

l':i5: 
:'~~;, 

/~:~: 
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n addition to the above, a" Stop" will cause the Return J. 
"-' 

~, dre s s and Core Fields (that is, the location of the regist/r 
fo owing the 7) to be stored as the Starting Address for p/ssible 
late '. use. A Master Program could then" re start' I a pygram, 
or a hecker run could be initiated. .il 

tl ' 4. 

A Mast' Program definition is ce,n.:elled by either Lprogram 
return ($ , p) or by a manual pressing of either~h .' RI 
Button or '. e of the Activate Buttons. If there i,ino Master 
Program de °ned at the time of execution of a "., op", the 
UCP will hal,:n register zero. Pressing the ('estart (RS) 
Button (twice i ':ithe si 1 Switch is ON) will reJume operation 

of the program. \ /' 

Ignored Character \, " 

The following Flexo aracters are ig red before the b, c, 
or p of fb, fc, and fp t~es. This fe, lire will provide - -
greater freedom in prep\;-ing and s icing paper tapes. 

00 Blank Ta '~X,'."' ....... /' 
OS Slash \, / 
10 Space \'~" 
20 Color":, 

f' i%': 
43 Back Spa,: ;\" 

"i,i., 
4S Tabulati n'~'!k, 
Sl Carria,e Return'~~ 
61 Stop ;'~l\, 
71 Upp., ~t, 
7S\ "~"\ 77\, 

The above specir ation applies only to the~~~irst fc title on a 
, ~ -

Conversion. sequent fc titles, including \~ose at the 
beginning of d endent tapes in a Combined C~version, are 
read and int preted by the Conversion Prograrl\, and hence 
the usual r es for ignored characters would app~. 

")~ 
~~, 

e remembered that the Conversion Progr~p1- accepts 
fc as a ontrol word introducing a title, which may ap~ear 
anyw re within a program. Since dependent tapes o{':I,'ii!-

::x.:; 

ined Conversion are treated as an extension of the<t£irst 
tap' , the fc title is treated as occurring in the middle o{\~e 
p gram and, in fact, is not nece s sary for the Conver sion~{, 

cidentally, such internal fc titles are ignored.;'!;i;~ 
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7. Control Words 

The Binary Input Program of the UCP recognizes the following 
Control Words. This list represents an increase over those 
previously available. 

0.00000 - 0.00012 

0.00013 - 0.00037 
0.00040 - 0.53777 

Drum Group Override: The specified Drum 
Group will be substituted in all future 
DAI s on that tape. 

Spare - illegal 
DA (Aux. Drum). This word introduces 

a Program Block (a block of words) 
8. 5~888 '·'~~~~~~~.~~@0ini?r'&ili'MliW~FQ~'·e~'r 

Qk , QjI; ,,~,,4.,'.iAil!1iLIiit~,QfilQ,\l* ... ftal:1\ ~.c,h 
~;&@il\l! 8ft tihe ii*pe. 

el. ~et) ft- iUllfli Ii U!l~,*"Uij@~tJliIi~~·~8!!!tH!ill'lil8?',,~eU'e'~~l 

'''W~~!!eqt!!e&t. 

0.54002 Spare - Ignored at present 
iioooQi: S4Q8!9·K!VlilO"~~,*'~:'\1!-J1~ .. ~~~Ii~_~~_~@.) 

O. 54004 Spare - Ignored at pre sent 
0.54005 ck 5: A Check-Sum for the preceding Program 

Block, including the DA Control Word, 
is stored in the register following. 

O. 54006 Spare - Treated same as ck 7, at present 
!!'·::'h;S4a&.~lI\~!!f.·!!\'!\~~~~,,,,!~'el.if~ . &!tfte el~ ";''''''telftt! . i~fte.e Atl,.,l:l€Hlee:t.·elllJID. 

~1~!"~~S'~. 
0.54010 - 0.54277 Spare - illegal 
.@,~'~i.M~f'§4:9¥itir'~!l4'!!IiIl.&}Q,_tl!; .. Gheft~e !ii:eiMi811;el ("'~~."iijl'~&.*a.a.~ 

:Hal He i Q£ .:lil ii JIg iJJ QSiaJ .)1 IU*fti,SIM/(!;.Q,ft:6,peJ. 

lhIQiUQ iii .. jg .. p&.~_~n 

l"'Ir1:p68'e s • 
.Qy."'QQq~~_~'~~~I'QQ;N~~~_ii~~~~~Jr8~ilt, .. ~cJ.4~,.Q 

~Qeiiil:l)5~ iIiiIil9iiua li~~II.ulu'~'~il5~!J~ita:esei 

~ al!'. tl.e~&ItJ~~~sf~R.'!lIe~~ 

O. 54500 - O. 54777 
0.55000 

0.55001 

O. 55002 - O. 56000 

O. 56001 - O. 67077 
0.67100 - 0.67177 

~i;~~_~eliS .• 
Spare - illegal 
ck 1000: Ignore the next Program Block 

(Literally, Ditto 0) 
ck 1001: Literally, Ditto 1. This Control 

Word has no effect 
ck 1000 + M: Ditto m: Repeat the next block 

m times. 
Spare - Illegal 
fb Title 
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7. Control Words (Continued) 

0.67200 - O. 73777 
O. 74000 - O. 74002 

O. 74003 - O. 74007 
O. 74010 - O. 77777 

1.00000 
1.00001 - 1.00006 
1.00007 - 1.00777 

1. 01000 - 1. 07777 
1. 10000 - 1.37777 

1.40000 - 1. 76777 
1. 77000 - 1. 77777 

Spare - Illegal 
sp 0, 1, 2: Store contents of register 

following in FF 2, and sp 0, 1, 2. 
sp 3-7: Ignore this and following word. 
Spare - Ignore this and following word, at 

present. 
ca 0: End of information on a card or block. 
Spare - Treated as ca n, at present. 
ca n: Magnetic Tape Record Number ~ (Used 

only on Magnetic Tapes) 
Spare - illegal. 
DA (Buffer Drum). Introduces a Program 

Block. 
Spare - Illegal. 
-n i' 1: Number of words in the next Program 

Block (which follows the next DA) is ~ 

The maximum block length is 1000 octal, except blocks preceded 
by a DITTO m Control Word, in which case the product of.!:: 
and n must not exceed 1000. 

r' 
e Ck, 0 Control Word is a new feature designed to I'tig"h h,t t,~" ',:' , 

up" e sum-checking of a binary tape. The problem i~~t 
in the 0 system a check-sum was not required by ~ UCP. 
Therefore, ' of, the -n-;.l Control Word were incorr~'~ the 
check-sum m t be :mis sed during read-in, a~'consequently 
an error could g '. ndetectedo ./ 

- sum requirement. 

1 Word switches the designa core fields 
positions. The ck 400.,.d Control W", 

the indica Drum Group. These Control 'Words rna e 
insert on a binary tape by hand, or by the Conversion ~.'.:. 

gnetic Tape Loading Programs -- if future rnodificatio 
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Interlock 

T Interlock is provided to protect one program fry/ 
destr tion by another. It consists of 16 bits -,~e for 
each of t available AD and BD groups (AD is not 
represented. The Interlock may be se anually, by 
Category 16, or tomatically, by ecifying the desired 
Interlock Control in' .. it 1 of LMIR, when perforlu-
ing any of the available -in categories (00, 01, 23, 
63, 64).,/ ~~"'''''' 

/' ~, 

The Interlock ntrol may also be~d to select the 
desired b avior with respect to obey~he Interlock 

.... ,M.~ 
duri read-in -- i. e., not reading into a I.~"'lcked" 

" group. "", 

,,,"'''' 9. Room 222 Control 

The UCP may be controlled from Room 222 by placing 
222 in the RMIR of Test Control. Category selection 
may then be made on the MIR' s in Room 222 in the same 
manner as for Test Control, except that it will be 
necessary to press the "Examine" and/or "Erase" 
Activate Buttons, before starting at 32. 

More precisely, Room 222 control is initiated if the 
RMIR in Test Control is set to "222,r, either Activate 
Button in Room 222 is set and neither Activate in Test 
Control is set. Room 222 control is terminated by 
pressing RI or either Activate Button in Test Control • 

. the old format for magnetic tape, 
UCP accommo 
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his new system -- which, of course, will not be ,l' 
"~~' 

i lemented until a new magnetic tape loading program t1{/' 

is w Otten -- will permit arbitrary-length Records. T~ 
Recor Number, therefore, would be associated wit~ 
program, as desired, independent of the length ~e 
program. , / 

11. Switch Fields ' //-' 
/~~' 

Digits 2 and 3 of the MIR are inter ,ted as If Switch Core 
Fields" for all categorl,s, igits are other than 
00. The switching takes ore the category is 
performed. ,f" 

/' 
,tt:~ 

After the category is co,p(pleted,' e UCP halts in 
register O. Except fgri'special cas (such as Examine and 
Insert and the Rea~4n categories), R.>:~ will re-enter the 
UCP to select a '{her category in the ne core fields. The 

d of RI is to avoid the rese Jng of the core 
fields, occur s with the RI Button. 

itch Fields feature perInits the programm , 
01 the core fields with the octal buttons on the nsole, 

opposed to using the binary Core Field Reset Switcft_il;s. 
1~1<, 

,,~ 

12. Start-Over at 26'l\~, 

The UCP may be entered, without first storing Core 
Memory on DG #0, by a Start-Over at 26 (octal). This 
feature avoids the destruction of the Core Image on 
DG #0, if the UCP or other Utility Program is in 
core memory. 

13. Address Display 

The Starting Address following a read-in is displayed 
in the Indicator Lights. 

* The RS Button must be pre s sed twice if the si 1 Switch is ON. 
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14. Magnetic Tape Display 

Whenever magnetic tape is searched, the Record Number 
selected is displayed in FF 2, and the current Record 
Number being scanned, in FF 3. 

15. Binary Input Display 

During the read-in of a binary tape, the current -n-t1 
Control Word is displayed in FF 2, and any other Control 
Word (generally a DA), in FF 3. 

16. Erase 

The Left Activate Button is interpreted as "Erase 
Operating Core Memory" before the execution of 
Categories 00, 01, 23, 24, 25, 30, 40, 50, 60, 64, 
and 71. These are the Categories which involve the 
reading in of a progran1.. 

? 
·0 
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C. CATEGORIES 

The categories are described below, in the order of their Category 
Number .... F81' i).8A, the loggjpg epge j~ ~~,~. The Digits listed at 
the end of the descriptions refer to the LMIR. The values for the 
Digits are interpreted in the Appendix. 

The Sign Digit of the LMIR, when used alone, is called the IlL-Modifier". 
The setting O. 1 of the Sign Digit and Digit 1 of the RMIR is called the 
fiR-Modifier. " 

00 Read-In (Automatic) 

01 

Automatic read-in is performed for fb, fc, and fp paper 
tapes. The Binary Input Program handles an fb tape, 
whereas the Conversion Program or the Generalized 
Post-Mortem Program (both Drum Utility Programs) 
are brought in by the UCP for an fc or an fp tape, 
respectively. 

For an fb or fc tape, the Starting Address .Bil.~QiBQr.i81fi1s 
are stored for possible later use. 

In place of the three-letter code, the Date will be logged, 
for this Category. 

Suppress Flads 
Interlock control 

~s assumed, 
unless Direct Flexo is se~~d.) 

~ 

Special Action 

Read-in is performed in the same manner as for Category 00, 
except if the input is an fc tape, an fb tape is punched ("pbt"); ~ 
~i,'ft1@lii.RIfJ\i6Uii'Sar an fF ta;P8s 1;11:8 iape is stgr9Q Qn tkQ Ihit££8r 
Br-l!!'u 'epaihate!". "1:8:8 ('18t'b Il,. The punch is delayed, unless the 
Direct Flexo is selected. 
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02 II eU1l1 ift 0 II Examine and, ,IRS 8 tnt 

Any register in Drum. or Core Memory may be examined~ 
i •• we~e"'&~e;n.fj.~"&'f"!cd@sir"_~8M:epe.Mi8iVla,8 88lft!lJl9i@ly 
1egS~II\I" aMj.*ieMbr,t,QI.tb@ display s£ tli: .. Qsat .. at" ill t:ae 
IaaiQatQiP Iwigllts. 

An examination is performed by setting the Drum. Addre s s (DA) 
in the LMIR. ~'lltha'Faaa.iiiilLmiYJie it" ~.,m[~a.. ];?S iinth~Jil* is 
US&r~iQilgalE3&NLtS;'n~~·iQil-'i;Si~i,.QR.IJI!IIiI~"SiiUj.9t1.Uj.gifit~iI' May ~ 
~aii.mdiIi\8Q rtwijQ& i1il ..... ~,.i_SaaQ@ tleiiluwAiuaJ.d...aHu;1rilt iB aft 
i~?J}1L,.s!!cieeCiJ~iHd.tli8lev;. 

insertion is obtained subsequent to an examination 1?~~,,"'t/i" 
leavI the Llv.lIR (DA) unchanged and settin,g th~~~~~'d 

the RMIR. The operation is ini~~'-'by RS. ~:( 

Several inser· . s may be made in t~lI~e register by 
leaving the LMIR hanged. ~ 

is changed, an 
examination i: ade; if it is un nged, the contents 

are inserted in the sele d register. 
S Button* is used for both cases. 

03 IfW4iJit;V Write Stop Character 

A Lower Case, Carriage Return and Stop combination 
is recorded twice on the delayed printer. 

* If the si 1 Switch is ON, the RS Button must be pressed twice (since 
the halt occurs in register 0). 



III 
DATA 

I 
PROCESSING 

Memo LW-9 Page 18. 

~ "erd" Erase Drums 

" "~ ~ 

T~Category would erase the drum group specified y" 
the L~ Since an error in this Category could~4~ 
devastati~~fects on a program, for the ca~!rmanual 
entry to UCP,~ halt would occur after lo~g the drum 
group (in decirn~" 0 be erased. RS ~d consummate 
the erasure and log .. d", or RI " trid re -select the 
Category, if a change w' d , Example 

AD 
1 BD 

Drum Group Number. ans erase 
all groups of the selected drum. ' 

05 "gpm" PAPM 

66 

dei~'.# f/ 
A PAPM on the I9reiUtsi@8: printer is performed. 

~:i.,t"I/jji4.~~~~.~\I!~~~~~~~~ea, 

llJiWi&!Iiit&I~a.;Q_iII.18Jiis is sSfHUili£isd..)-

g8 IId:1MA.p1l Memory Dump 

A Memory Dump of any Core Memory or Drum Group is 
obtained in a combination of octal fraction and order code. 
The initial address is inserted in the LMIR, with the 
leasttisignificant octal digitsreplaced by the Gl1!rl't-iHii blBit, 

. 'C ,- < '1', I;'" '~'" ,"" "",,,,~, ..f; -""" ;;>,n.'f ,,,)'\' sele9ti:oR. tJl"i' 1'1 t 10,.;,[ \..,.. 0 'I} 1-1h ~~",;,t.$ c:Jpif:Y"'~ .. " .... -$Jf ~,.,.,. , 

The entire Drum Group is printed, unle s s interrupted by 
pressing the Right Activate Button, in which case printing 
ceases and Core Memory is restored. The DA of the line 
being printed is displayed in~. F<I,,"c$"'/-''''{I¢' ~t!i'" 



III 
DATA 

I 
PR[]CESSING 

Memo LW-9 Page 19. 

Identical lines are suppressed, except that the first and 
last line s of the block are printed. A blank line is 
provided to signal the mis sing line s. 

-3 
Digits S -+. Initial DA 

Digi t ..§.: ~ 5": ~_ ,.QRl. {aft, )('Dr~ it!';r 

07 "sta" Start-At 

This Category sets up a Starting Address and/or 
initiates the operation of a program in Core Memory. 

rt C'. t:I "-t fl 
Starting Address is given in the LMIR.,M is treated 

in the same manner as the Starting Addre s s of an £b or 
fc tape. The Starting Address aREi Cel'e Fi@lQS are stored 
for possible later use, and a halt on si 1 occurs before 
operating the program. 

the L-Modifier is set, the Starting Address and Corer' 

Fie' ~ast stored are used, and operation of th" ,ee, , p P~~~ ,'tarn 
cornme ~s immediately./*" 

A starting ~ of ~ would :mea ""~(fOr the 
purpose of returni~~a Master" 'gram). In this case, 
the Return Address ~a~' re " ds would be stored as 

the Starting Addressfor " ·~ter use. . 

had been defln' " "at the tlme of 
execution of op, the UCP would retu" , "control to 
the Mast, ' rogram. Otherwise, the UCp" ':\lld halt 
at z ,'in which case RS (twice if si I Switch ~,N) -- .. ,~ 

uld continue the operation of the program. "~'~'Q" 
~~, 

bi,-a>t4~~~~~i~.tal1'i..~JI!.c.&rfill~ SiS, iisR& C ilP 8 

.i@;'fil.fiils lit8. S.SiIi'88 

Digits 2-5: Starting Addre s s 
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"log" Log Time and Date 

The Time and Date are logged on the selected printer. ,/ 
/tt 

,iI 

he Log Suppression is cleared if the L-Modifier is set.~r 

'. '~-Modifier: Continue future logging on the/ 
selected printer and clear/' 
Log Suppression ,. 

Output Unit (any) 

13 

Logging is Sup 

L-Modifier: ,uppress only th,' 
- ~ 

16 "lck" Set Interlock 

Selected Interlock bits a ' 
of the Interlock are logge 
fraction. (The bit as sign 

se i or cleared. The contents 
ore the change, as an octal 
to drum groups is given in 

the Appendix.) 
11 -,,~~ 

The change is logged, '~ an octai'(:raction preceded by a plus 
or minus sign, acco, :'ding to wheth\,! the bit is set or cleared. 
The final contents'fthe Interlock ~ interpreted and logged. 

For example, >AD 2 is locked and B~.\3 is selected to be 
locked, the 191 would appear 

lck + O. 00020 AD 2 BD 3 

IR is set to zero, the Interlock is 10 ',ed without 
~t~" 

L -Modifier: 

Digit 3: 

Digits 4, 5: 

Clear selected bits 

o - AD 
1 - BD 

Drum Group Number. 
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22 "ckr" Checker 

The Checker is a Drum Utility Program, described in Memo 
LW -10. The inclusion of the Checker in the Utility System has 
resulted in improved facilities, arnong which are certain selections 
which may be made via the LMIR in lieu of an Executive Tape. 

CFO 
. .F 

L -Modifier: o -
1 -

Start at 40 
Use Starting Address ~~i""i ~~a.1QIS 

last stored 

Digit 1: Areas 
-If pm reque st: 

o - Operating Cores 
All Cores*, 1 -

2 - All Core SJtand AD 
3 - All Cores,f«;AD, and ED 

-If Intere sted Area Mode 

Digit 3: 

Digit 4: 

Digit 5: 

o - 40 - 3777 
1 - 40 - 1777 
2 - 2000 - 3777 
3 - 40 - 777 
4 ... 1000 - 1777 

5 - 2000 - 2777 
6 - 3000 - 3777 
7 - Zero area: 

Mode 
o - Direct 
1 - Trace 

Just print jumps 

2 - Changed Register 
3 - Intere sted Area: Store -type Instructions 
4 - Intere sted Area: Employ-type Instructions 
5 - Interested Area: Both types of Instructions 

Request 
o - Read Executive Tape 
1 - pm 
2 - ern 
3 - Set mode and start 
4 - pm, Start (direct mode), cm 
5 - Use Executive Program previously 

s to red at 1. 10000 

Output Unit (Anelex, Direct or Delayed Flexo) 
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I~f'-
.If 

I' 

,if/" 
d . dO t ,/ 

I'bri ll Binary Read-In 

24 

25 

A binary tape without an fb title is 
e conventions of Category 00. 

rea ln accor lng 0./4" 

/ 
/ " cri" 

i 
s are read in as for Category 23' The standard 

conventions apply to binary ards. However, 
since cards a a discontinuous medium' it is necessary to 
specify how info mation may be termi ted on a card, before 
the end of the car 

The Control Words, ich indic e an end of information 
on a card are ca 0, ck3 b (ch ge core fields), ck 400~ d 

. lttO) followed by a Program 
ed by sp x. , , 

"dri" Direct Read-I '\ 

A special binar~; nput prog~am is Pl~ed .. at t~e e~d of Core 
Memory, bey d 3700. Thls program',eads ln blnary tapes 
having only -!' 1, core DA, ck 5, and S!)~ or 2 Control 

Words. " 

This c egory permits reading into core dire~, as opposed 
ding into DG #0. The core image on DG # is thus 

pr served. After the operation of a .program thus . ead in, 
try at 26 (0) permits UCP entry without destroyin .the 

Core Image on DG # O. \~ 
", 

'\" 
30 Drum Checker 

The Drum Checker is a Utility Program which is read from 
magnetic tape to core (image). 
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33 "gpm" Execute fp-Tape 

The Generalized Post-Mortem Program is called to 
execute the last fp tape stored on the Buffer Drum'~ 
Ca*egslJlY g1:~. 

40 Magnetic Tape Checker 

The Magnetic Tape Checker is a Utility Program which is 
read from magnetic tape to core (image). 

"dtd" Drum to Drum Transfer 
,~,r.. " 

Tn contents of one drum group are transferred to anothe,,~(.~\*~"'·""· 
as spe °fied in the LMIR. On manual entry, a halt oc¢"s, 

#4' 
as for Ca ory 04. Example ~\#1~ 

~fI 

~~''iI~1I' 
,.~ 

~~ 

dtd bd 4 did 

Digit 0: 

Digits 1, 2: 

1 - BD 

Drum Group, To 

Scope Calibration 

The Scope Calibration is a Utility Program which is read 
from magnetic tape to core (image). 
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55 "ppp'J Program Print Prograril 

The Program Print Program. is now a Drum Utility Program.. 
It has been described in Memo 2M-0626. 

Digit 3: 

Digit 5: 

60 PETR Check 

Number of Dependent Tapes (0 means single tape) 

Output Unit (Anelex, Direct Flexo, Delayed 
Flexo, Delayed Punch, Direct Punch) 

The PETR Check is a Utility Program which is read from. 
m.agnetic tape to core (image). 

62 If sup" Form Check-Sum. for Drum Utility Program 

The specs for this Category are unchanged. A check-sum. 
for the Drum. Utility Program specified in the LMIR would 
be form.ed and stored in its proper place on the drums. 

Digit 5: Drum Utility Program Nu:mber 

63 "rup' r Read-In Drwn Utility Program. 

The Drum Utility Program, specified in the LMIR, is read 
from the magnetic tape unit specified to the proper drum 
location. 

Digit 5: Drum Utility Program Number 
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64 Itrm.t" Read Program. from. Magnetic Tape 

A program. is read from. the selected Magnetic Tape, 
starting with the Record Num.ber in the LMIR, until an 
sp-Control Word, which is not sp 32 (0). 1£.*88" ~.4!8Eiifie:F 

i.s ... ~s,~" 1lQa1;r tluil al: Sot E e co rd i ~ rea d • 

D~~~~~ter]QQk CoR.trgl 

Digit 2: Magnetic Tape Unit 

Digits 3-5: Record Num.ber 

65 Magnetic Tape Copy 

This Category is reserved for future use by a 
Magnetic Tape Copy Program. 

66 MGftR8as ~apQ '~Qsoa:d-~Qr;gaata.QR I'/l1cA~}( )1"1 (".n,,,,,t:;"r),' OU#'ll'~ 
(~.~;O e 1&) 

1'~~~~~~~t~~~~ 
_1,~~~._p&~,niits",..y&~1iM -aM .(i;~~Q 

Mu@1'n8l"Y· 

71 Test Storage Check 

The Test Storage Check is a Utility Program. which is read 
from. magnetic tape to, core (im.age). 

76 "set" Set Time and Date 

Bt,I f;l't·itf<' /)r'!;}"1>"~ 
This progralu is read from. >Rl_~"'i ... ep. directly to core 
m.em.ory (without disturbing core im.age on DG #O). The 
Time and Date are set, as in the old system. 

Once set, the Tim.e and Date will be corrected, as long as 
the UCP is entered at least once every nine hours. The Date 
is properly handled, even for leap years. 
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The Time is first set in the LMIR. A halt occurs. (In this 
case, Core Memory is not restored.) The Date is then set 
and the RS Button pre s sed. 

TllvlE 

Digit S: .5 Minute 

Digits 1, 2: Hours, 0-27 (octal) 

Digit 3: T ens of Minute s 

Digits 4, 5: Units of Minutes 0-11 (octal) 

DATE 

Digits S, 1: Month, 1-14 (octal) 

Digits 2, 3: Days, 1-37 (octal) 

Digits 4, 5: Years beyond 1950 

77 rfnop" No Operation 

The Activate Bits ar e cleared "Qwe&oillo@l~~Q.S.~~-&~;.&.lO~*r­
ii. .. et!}tit8si8S, However, no specific function is selected. 
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UTILITY SYSTEM CATEGORIES 

No. 
00 
01 

02 

03 
.Q.4. 

05 
~ 

07 

22 
~ 

~"' 

~ 

30 
33 
40 
44 
50 
55 
60 
62 
63 

64 

Title 
Read-In 
If fc Tape, Punch Binary Tape 
~pe,· .. .s~..BuiHi' .QPltM 

Examine 
lR88pt 

Write stop Character 
iS1188@ :Ql!tiDiS 

PAPM 
MeFn8l?Y J;Jy~ 

Start-at 
'~·~i~iIN."' .. IJ~I'h.s;_]\:t4~g. aQQl"Q S S of. 
lElst .p8 iI1WliiU;l iRe 

:L.eg .iRW _ad Date 
l!tit§·~.~~1 ~~.I Qs'Saa.;b"~\iiil9 iR£9iGHliil;t;LQ.tl 

,8ft ' •• ~]eQtefi :ua:l.tw 

, WeI L.eg, 
;~W.Qi£ia,~",Slil~Sd:;)&l¥~~g,. 

Se6-~ftt@rlgck 

~'·Me_~';"'ffl ... liteJ.e"'8e leek. 
Checker (See separate memo) 
Ii ia:a ry :R Q ad I:R. 
GaiP6Re8s-til· 

Drum Checker 
Execute fp -Tape 
Magnetic Tape Checker 
;~~Ift 1;eraJ!li.lUiliin.l*+ iNtfts!oe! .s-c o/e ;> /-7 

Scope Calibration 
Program Print Program 
PETR Check 
Form Check-sum for Drum Utility Program 
Read-In Drum Utility Program 

l~.~~eB'Y i'fte~ ift 
pes:itie& 9iRQa;~o. 

Page 27. 

LMIR 
A 
A 
A 

D 
A 
C 
E 

A 

D 

A 
A 

D 

A 

B 
B 

B 

. ~ 
66 
71 
76 
77 

Read Progralll from Magnetic Tape 
(&teprii).~fji £~~ITipciWiiti~mR~ff~Q~ 

~&~"~ .. Rfiad QlW,y",efi8 iteeepd • 
M_gfte4ii.e l' ap8 . C gp:y 

.41 I I""~ (t;. rjf! 
Ma~~~BeCQi5Q i.QiP~atioR 1?i.I1.{tf~ X. 

Test Storage Check 
Set Time and Date 
No Operation 
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RMIR CONFIGURATION 

1 2 3 4 5 

681'@r 

~i81e 

\o:I)i!1<!l:/IW.tt.~~,_", A_. ________________ _ 

Generalized 
Post-Mortem 
Selection 
except O. 1, 
which is the 
R-Modifier. 

CQrQ 

-A- ". . rn t:fji'le.ti t. 

-r;;/ (" ~l#·t., 

lef~~lli'@"" ~i81Qli {GQ = .. 
l!fi8J5~IftS:\uitQ:a ii81@st 

LMIR - flAil CONFIGURATION 

I S I 1 2 3 

......... 
~ ];;a;Qrl(jil"k. Mii8~etic Number of 
~- "8 R4i i5\ed: ~r@!198 ~t Dependent 

Tapes 

4 5 

~. Output 
~t Unit 

LMIR - "B" CONFIGURATION 

For Categories: ~2, &3, 64 

1 

IRtQ:r:LQ~k 

Gee;atrgl 

2 

Magnetic 
Tape Unit 

3 4 5 

Tape Record Number 
or Drum Utility Program 
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LMIR - "c" CONFIGURATION 

For Category 06 

1 2 3 4 5 

DA (to even octal 10) for Dump c(,,rt" F't / . 

LMIR - "Elf CONFIGURATION 

For Category 07 

1 2 

~,i8tit 

. i£:i9r ' 

3 

II 

5 

~Group 
"Erase' . ~roup. 
!'Lock'l Drum G-~ 

~. 

4 5 

Core Memory Address 
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I 

l 
,.I' 

t>" 
I!J.~~·' 

~!~ 
l 1/ 

I'~ 

ck Control - Digit 1 ~el 

a T A.L CODES FOR LMIR DIGITS 

, I '\0 -Obey Interlock. If the Interlock were set for '!lfiruITl group 
. specified by an fb tape, the read-in would st9f) on an error 
'\ halt. The area covered by the attem.pted rtd-in would be 

\ logged. For ExaITlple l , ; 
''\ 
'\ 

1. 10400 - 1. 10477 lkt 

1 - Rea: -in blocks addressed to unlock a groups: Ignore blocks 
addr' . sed to locked groups. Igno ed blocks would be logged, ,r, ' 
fo r exa\pple ,/' ,.. I ,. , 

"tk\. 1.04022 - 1.04)'0 ign 
'~il 

"(\:. Jf 

2 - Override Int~"J~ock. Reac\lfn would proceed, ignoring the 
Interlock. f,,\r.:, 

'~~'" 
3 - Reset Interlock. fi.r t, the Interlock would be cleared by 

autoITlatically exec C' a Category 16 request to clear all 
bits. Then, read n~' uld proceed as for the (0) case. 

I "",'\, 

4-7 - Set Interlock a er read-irl~, By adding 4 to the above values 
for Digit 1, t e Interlock is'utoITlatically set after read-in 
according t" ,the druITl groups~'tfected. 

" 

The behior during read-in is g~erned by the selection 
froITl t 'above four cases. Loggirl~", would be similar to 
that ( r Category 16. '<~~,q~ 

'l~~i~i~ 
'\. 

The above desc ptions apply to fb tapes. Digit 1 doe$~not apply to the 
read-in of fp pes. Digit 1 doeS, however, apply to f~'epes, but in a 
special sens • '\\\ 

''lf~, 

s 0 or 1, read-in of an fc tape would be inhibited, \\f any AD - ,~--

Interlock were set. In such a case, I 'lkt" would be l&~ged. 
11, 

I~,~, 

1 is 2 or 3, fc tapes would override the Interlock. 
for Digit 1 would be considered illegal for fc tapes. 

Value~~~f 

~~'\'~01 
"~f'~ 

"~\'I.. 
-\'("l'I,' 
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~;.: 
-J'~ 

"",;" 
.. ,.;i'r'~ 

F an fc or fp tape, the UCP checks if the corresponding Dru1p~F 
- - ,'II' 

Utili . Progranl (the Conversion or GPM Progranl) is on th~~runl. 
If it is n t, the UCP would execute an autonlatic Categor~3 request 
to read in ~ DrUnl Utility Progranl, using the (0) Int~ffock Control. 

(If the Interl~o. <'" is ... s .. et for the drUTIl groups use. d.~~~e Drunl Utility 
Progranl, the re ~,,-in would halt.) /.w-# 

" .~.,.p'iI' 
Magnetic Tape Unit - Digit:s.. ./*'" 

~, ;,I>:P 

For those Categories which~~(!.p fO~ding a program from magnetic 
tape, Digit 2 selects the desire~i.t. Since the Utility Programs are 
stored on MT 0, Digit 2 sho¥n~ally be zero. 

,/~~ " 

NUnlber of Dependent Tap:;::~ Digit 3 ';,,,~!,.,,: .... 
;7 , 

This Digit has t, sinlilar uses. For Categ~~s 00 and 01, it refers 
to the nUnlbe 'f fc tapes in an "autonlatic" Com))a..e-ed Conversion. 
(These ta S nlust be spliced together, since no hal~~i11 occur 
betwee henl.) If this Digit is set to zero, a halt on sl~~l will 
occ· 'after the first pass of the Conversion, in which ca~·.~ttS will 
. nlplete the Conver sion, or SA 40 \-vill read-in another tape'~r 
a "manual'f COnlbined Conversion.I~~I' 

!\)<tt~l", 
For Category 55, "ppp", Digit 3 refers to the nwnber of dependent 
fc tapes to be listed. In this case, the value zero carries the sanle 
nleaning as the value one. If nlore than one tape is indicated, a 
halt on si 1 is executed, for nlanual UCP entry, between each tape. 
The Progranl Print Progranl will treat subsequent tapes as 
extensions of the original tape, except that the first two lines of 
each will be copied as a "title". 

9. ..... ,% ~~.a 

~~.R:, 

~~8r4:. 

~~~~~,~,. 
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Output Device - Digit 5 

o - Anelex 
1 - Direct Flexo 

2 - Delayed Flexo 
3 - Delayed Punch 
4 - Direct Punch 
9 Spare 
~ ~~. ~~~ ~lo~~,," 

Drum. Utility Program. - Digit 5 

o - Ifgpm.'1 
1 - "ppp!1 
2 - Ilcnv'1 

3 - "ckr" 
y, '- A,! ~l'!o~ Ai 

,5'".., " ()(;:~; 
Interlock Bits G ~ r:~' tie 

Generalized Post-Mortem. 
Program. Print Program. 
Conversion Program. (CS II) 
Checker 
r}n""~'; di./riY,? 

Page 32. 
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~lge 
l' 

33. 

bin 
bri 
ckr 
cnv 
cri 
did 
dmp 
dtd 
dri 
dup 
erd 
err 
ers 
exm 
fld 
fIx 
gpm 
grp 
ign 
ins 
lck 
lkt 
lmr 
log 
mcrn 
mtp 

mts 
nlg 
nop 
pbt 
ppp 
rmr 
rmt 
rup 
set 
sft 
sta 
stb 

MNEMONIC CODES ,~ 

$ 
),~ 

"',' ii" Auxiliary Drum: Group Number j§ 

All: Drum Groups /} 
~*; 

Buffer Drum: Group Number ,/' 
Binary: Tape Read Error l·t' 

#/'/ 
inary Read-In: V/ithout fb-Title ;/1/ 

,IJ 
,ecker: A Drum Utility Program ~t/ 

C . version Program: A Drum Utility Pr~~ram 
Ca Read-In: Binary Cards i 

ft' 

Did: ' xecution of "erd" or "dtd" tl 
.i{!f« 

Dump:~"DG #11 Memory Dump ,l,k' 
Drum-t ,-Drum: Block Transfer ~I 

Direct R: d-In: Special Binary R~d-In to Core 
Drum Util~~ Program: selected" J, /'" 

Erase Dru~"I'" 
~ ~ 

Error: UCP\!alt ,1"" 
Erase: Core I~age before R~d-In 
Examine: Cont~ts of Speciji~d DA 
Field: Illegal Co\t Field ~@"lection 
Flexo: Illegal Cha~cter ,41: 

Generalized Post-M~" ;rte,g: A Drum Utility Program 
JF 

Group: Illegal Drum ,oup Selection 

l 

Ignore: Areas Addret : d to Locked Groups, Not Read-In 
Insert: Contents of #pee ied DA 
Lock: Add to, or ~btra~from, Interlock 
Locked: Drum G}fbup Addi\.ssed by Read-In is Locked 

~,t :\ LMIR: Content~br Illegal S , ection 
Log: Time an<J/nate on Selec d Printer 
Magnetic Cori!~ Memory: Core ields in A and B Positions 

1v1agnetic ~"", ",~e Program: Utilit "If,:rogram must be Obtained 
from Mgnetic Tape \. 

Magneticl¥ . ape Search: T rouble 't;~~\ 
No Log:/Suppress Logging ,~ 
No Op~iation: Clear Activate Bits and\~witch Fields 
Punc~Binary Tape: If an fe-Tape is R~,d In 
pr,oop " am Print Program: A Drum Utilit~t\,p"rogram 
R¥R: Contents or Illegal Selection ~~f" 

'ad Magnetic Tape: Start with Selected R~\ord Number 
ead Utility Program: From Magnetic-TapeW,\o Drum 

Set Time and Date: A Magnetic Tape Utility P~gram 
Suppress Flad Table: If fc-Tape is Read In ' \'~~~.< 

'!~ 
Start-At: Selected Address *~,', 
Store on BD: If fp-Tape is Read In<~~~ 

'$, 

Sum Utility Program: Form New Check-Sum and Stq;Fe 
Write Stop: On MT #3 for Delayed Output Ok\, 

:~'.t 
'~~;" 

"~i' 
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ERROR CODES 

./,. 
Binary: Tape Read Error " 'i~ 

fld 
fIx 
grp 
lmr 

UCP Halt 

Page 34. 
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Activate -
Bits, 8, 26 
Buttons, 10 

Address Display, 14 
Area Log, 20 

Back Space, 10 
Binary, - 34 

Cards, 22 
Input Display, 15 
Input Program, 11, 16 
Special, 22 

INDEX 

Tape without an fb Title, 22 
Read-In, 22 

Blank Tape, 10 
Block, 13 
Buffer Drum, 23 -

Storage, 6 

ca n - Control Word, 12 
ca 0 - Control Word, 12, 22 
Card Read-In, 22 
Cards, 22 
Carriage Return, 10 
Categories, 16 
Category Number, 4 
Change Fields, 11 
Checker, 21 
Check Sum, 11, 12, 24 
ck 0 - Control Word, 11, 12 
ck 3ab - Control Word, 12, 22 
ck 400-+ d - Control Word, 12, 22 
ck order, 5 
Color, 10 
Control Words, 11, 22 
Conversion, 10, 31 -

Combined, 10, 31 
Program, 9, 10, 16 

Core Fields, 14, 26 
Core Field Reset Switches, 14 
Core Image, 14, 22, 23, 24, 25 
CS II, 9 
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DA - Control Word, 11 
Date, 20, 25 
Digit 1, 30 
Digit 2, 31 
Digit 3, 31 
Digit 4, 31 
Digit 5, 32 
Direct Read-In, 22 
Director Tapes, 6, 9 
Ditto, 22 
Ditto m-Control Word, 11, 12 
Drum -

Checker, 22 
Group Override, 11 
-to-Drum, 23 
Utility Programs, 16, 21, 24, 32 

Dump, 18 

End of Information, 22 
Erase, 15-

Drums, 11, 18 
Error, 34-

Behavior, 8 
"Examine", 13 -

Button, 4 
Execute fp tape, 23 
Executive Tape, 21 

fb -
Tape, 6, 10, 16, 30 
Title, 11 

fc -
Tape, 6, 10, 16, 30, 
Title, 10 

Field, 34 
Flexo, 34 
Flip-Flops, 4 
fp Tape, 6, 10, 16, 23 

31 

Generalized Post-Mortem Program 
4, 6, 16, 23 

Group, 34 



III 
DATA 

I 
PROCESSING 

Memo LW-9 

Ignored Characters, 10 
Indicator Lights, 17 
Input Device, 31 
Interlock, 5, 13, 20 -

Bits, 32 
Control, 13, 30 
Override, 30 
Reset, 30 
Set, 30 

Left Activate -
Bit, 8 
Button, 13, 15 

L MIR, 9, 1 3, 1 6, 1 7, 28, 29, 
30, 34 

L-Modifier, 16, 20, 28, 29 
Log, 20 
Logging, 8 
Log Suppression, 6, 20 
Lower Case, 10 

Magnetic Tape, 5, 22, 23, 24, 25 -
Checker, 23 
Copy, 25 
Display, 15 
Format, 13 
Record Information, 25 
Record Number, 12 
Search, 34 
Unit, 31 

Manual Entry, 18, 23 
Master Program, 6, 9, 10, 19 
Memory Dump, 18 
MIR' s, 4, 8, 13 

-n-+ 1 - Control Word, 12 
No Log, 20 
No Operation, 26 
Nullify, 10 
Number of Dependent Tapes, 31 

Output Device, 32 
Override Interlock, 30 

PAPM, 18 
pattern, 8 
PETR Check, 24 
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Program -
Block, 11, 12, 22 
Entry, 8 
Parameters, 9 
Print, 24, 31 

Read-In, 6, 16, 24 
Record, 13 -

Number, 14, 25 
Reset Interlock, 30 
Return Address, 10, 19 
RI Button, 4, 13 
Right Activate -

Bit, 8 
Button, 4, 13, 18 

RMIR, 4, 9, 13, 14, 16, 17, 28, 34 
R-Modifier, 16, 28 
Room 222, 13 
RS Button, 10, 14, 17, 19, 31 

Scope -
Calibration, 23 
Log, 6 
Post-Mortem, 6 

Set Interlock, 30 
si 1, 31 
si 11 or 12, 7 
Slash, 10 
sp 0-- Control Word, 22, 12 
sp 1 - Control Word, 22, 12 
sp 2 - Control Word, 22, 12 
sp 31, 8 
sp 32, 8 
Space, 10 
Special Binary Input Program, 22 
Start-At -

Category, 9, 19 
Zero, 9 

Starting Address, 10, 19 
Start-Over at 26, 14 
Stop -

Flexo Character, 10 
Write on delayed tape, 14 

UCP Request, 9, 10, 19 
STOP, 6, 9 
Stop on si 11 or 12, 7 
Suppressed, 20 



III 
DATA PROCESSING 

I Menlo LW-9 

Suppression, Log, 5, 16 
Switch Fields, 14 

Tabulation, 10 
Test Storage, 4 -

Check, 25 
Time, 20, 25 
Title, 31 
Toggle Switches, 4, . 5 

Upper Case, 10 
Utility Program., 22, 23, 24, 25 

Write Stop Character, 17 
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1010.j 
FLIP 'LOP STORAGE LINE UP 

1618.8 

.. ~. 0.00000 0.00001 1.00000 0.00000 0.00000 0.00000 0,00000 0,.50002 
"0.34320" . o~77717 1.0000~ 0.74002 ,'1'.00006 0.20040 O~7iIOO4 0.00101 
1.00006 0.10040 0.7400 0.14062 0.40024 O.3~141 1.00023 1.14024 
'0.74036 0.50003 1..00032 0.00701 0.20032 1.1 025 0.00103 0.10036 


