
LICENSED MATERIAL - PROPERTY OF DATA GE~ERAL CO~~O~ATICh 
0001 HANOn MACRO REV 06.30 22:11:12 10/12/80 

02 

05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
~1 
22 
:) 

"~ 

":' 

.TITLE HANDOUTOI 
J ************************************************************ 
J ************************************************************ 
, **************************************~********************* 
, ************************************************************ 
, *************************************************-********** 
, ************************************************************ 
, ~*********************************************************** 

************************************************************ 
************************************************************ 
************************************************************ 
*************** ***********.*** 
*************** S105 INSTHUCTION SET HANnQUT *************** 
*************** *******.* •• **** 
*************************************************,********** 
*****************************************************~****** 

• *.*************.****************************.*************** 
, ****************************************************~******* 
: ************************************************************ 
: ************************************************************ 
: ************************************************************ 
: ************************************************************ 
: *********************************************-************** 
: ************************************************************ 

.EJEt 



..' ~~ .... ~v ...... 'tF'f.~~""'KU .... Ct(l,. Ut' UATA GE'IIERAL COR~OR,,'fIOI\I 
OO'D~~ , .. .. . 

01 '***** THE FOLlO~ING SETS UP lWEl MfMOkY SPACf 
02 .ZREl 
r-

Of) 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

~ 

J. 

32 
33 
34 
35 
36 
)7 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
Sf» 
53 
Cit 

~, 

'58 
59 
1,0 

!'~ .". 

. '-~~" 

,~ 

iI:. '.' 
-.: . II- ~ 

."~ -. -: -

000000 
000001 
000002 
000003 

00000'000065 

00065'067516 
Ofl4564 
062543 
072040 
062550 
062040 
0~3151 
062546 
062562 
061556 
0;>0145 
067151 
066440 
061541 
064550 
Ofl2556 
061440 
062157 
020145 

·062547 
062556 

. 060562 
062564 
000144 

00115' 062542 
073564 
062545 
020156 
041056 
045514 
023040 
0270160 

, ***** THE FOLlO~I~G SETS UP ~REl MEMORY SPACF 
.NREl 

, NOTE: , 
J 
• • , 
• • 
ACO=O 
ACt=1 
ACf»=~ 
AC3=3 

, NOTE: 
• , 
• • 
• • • • • , 
• , 

. ~. ,. 

THE FOLLO~ING FOUR lINES A~E LASEl EQUATES. 
NOTICE THAT THESE lAa.I:.LS GENEWATE NO ASSEMF4LF.k CIlUE, 
A~O AS A RESULT TAKE UP NO MEMORY SPACE. 
LABEL EQUATI:.S SI~PLY ASSIGN l VALUE 'TO THE lA~EL. 
UPON ENCOU~TERI~G E.C~ lABEL. THE MACWn-A~Se~dl ER 
REPLACES IT WITH T~AT VALUE. 

:THESE 4 LIfI4ES 
:ARE USEFUL FOR GENERATING 
:~EANINGFUL NA~ES FOR 
:T~E ACCU~ULATOHS IN A.L.C INSTS. 

THE FOLLOwING LINE IS ILLUSTRATIO,'4 OF THF. .Bt K STAlf:~"H'T 
.BLK IS US EO TO 'LLOCATE (OR DEFINE) AN AREA UF 
STORAGE, BUT ODES NOT ASSIGN ANY SPECIFIC VALuF. 
CONTRASTED wITM THIS IS THE .TXT &TATEMENT ~HICH A~SlG~S 
A SPECIFIC VALUE 10 ThE BLOCK OF MF.MO~Y RES~RVFO. 
THE .BLK & .TXT AKE SYNONY~OUS _ITH 'OS' A~D 'nc' 
STATE~ENTS HESPECTIVfLY IN OTHfR ASSEMALFt( lA~~UAG~~. 

.TXT _NOTICE 1HE DIFFERENCE 1~ MACriINF c~nE GE~E~tlFO 

• 

·-~-~-__ -:--~~·'r""""'-""'i*,""'.' ~ •. ~ •. ---:-.--,-~-- - .. - :----,.--------_ .. -. --- - .- ------- .. -~ ".-



LICEfliSEO 
0003 HANOO 

01 054124 
O~ 027124 

000000 
')1 30· 0&2524 

\. _,)160·020111 
06 000000 
07 00210·072111 
08 071447 
09 06~'440 

10 071541 
11 020171 
12 0675&4 
13 020040 
14 067546 
15 063'562 
16 072145 
17 072040 
18 062550 
19 062440 
20 062156 
21 067151 
22 0?0147 
23 062544 
24 0"41554 
15 064'555 
26 062564 
27 027162 
18. 00235· 0270 11 

054124 
004524 

~ .. 064440 
32 0?0156 
33 0&4167 
34 061551 
35 020150 
36 0E-Cl543 
37 062~63 
38 020054 
39 0641&4 
40 02(\1115 
41 Ofl2562 
42 060555 
43 067151 
44 062544 
4S 020162 
46 063157 
47 072040 
48 062550 
49 071440 
50 072557 
51 061562 
52 020145 
53 062564 
r·· 072170 

"'t)270·027011 
054124 

57 004524 
SA 064440 
59 020163 
60 060564 

. 

MATERIAL - PROPEHTY OF DATA GFNERAL CORPORATI0~ 

.TXT 

.T)(T 

.~OLOC 
• TXT 

; 

_TE.T STMTS PEI'3LJIWt: l'EGPHNG ~ Et'ulf .. {; nt.LI··'lTt:~:) 
_I CHOSE T"'E lIhiDEiCSCOwE RECAUSF.: IT· 5 io{A..ctl Y I.SFi) 
o r~ESTuRt OAJFCT CODE LISTI~~ CA~AbILJ1Y 
_IT·S EASY TO fnRGET T~~ ENDlfIIG ~FLI~JTEk • 

.TXT IN WHICH CAS':, TtiE Rt:MAT;~OEP OF Tt-'t:. snlJ~Cf Tt.,<T 



10. £ '-I:.N.,I:.U 

0004 
01 

HANDO 
062553 
020156 
071541 
070040 
071141 
020164 
063157 
07i040 
062550 
07i040 
074145 
020164 
060S44 
060564 
000000 
000000 

02 ,,-

06 
07 
08 
09 
to 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

--32 
33 
34 
35 
36 
31 
3f.' 
39 . 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
SI 
52 
53 
ell 

~, 

58 
S9 
60 

00315"000000 
00316"000001 
00317"000002 
00320"000016 

00321"000020 

000012 

00322"000020 
000010 

003?3"000016 

000001 

00324"040563 
020164 
064151 
071440 
064141 
067144 
067565 
072040 
073S41 
071440 
062157 
067145 
020157 
067040 
060556 
02(1122 
042117 
051440 

I' ----~._r.-.-- --~------

.f.lOLOC o :THIS RESTORES MACHI~E cnDE LIS'IN~ 

; NOTE: THE FOLLOwIN~ LINE ILLUSTRATFS USE OF A l4REl TO nFfJN~ 
; WORD OF STO~AGE. THE LA8tL MuST SF GIVEN A VAlUF: OTHE~ 
: ACTUAL STO~AGE SPACE IS GEN~RATE~. 
ADER1:0 

• • 

·0 NOTE: 

1 
2 
16 

:THIS 1& AT AOFK1+' 
:1HIS IS AT AOER1+? 
:THIS IS AT ADE~t+3 

:NOTE THE DEFAULT RaDIX IS OCTAL 
16. :THIS DEFINES OECl~Al lb IT 6UE~ 

AC====== NOTE THE DECIMAL POJ~T DENOTlfG DFCt~AL 
• R D X 1 0 : THE 0 E F A U L T to D J J( C A f\ A L Sf' ~ t C 

16 
.RDX 
16 

8 

:AS IN l~IS EXAMPLf. 
:NOW NOTE TriE VALUF. 
;~HEN J C~A~GE IT ~ACK TO P 
:STORAGE DEFI~JTIUNS Art I~ neTA 

THE FOLLOwING LINES ILLUSTPATE T~£ USE OF THF 
.TXTM AND .TXTN STATEME~TS • 
• TXTM ~OOIFIES fHE DEFAULT PACKING OF TEXT DATA 
IN .TXT STATEMENTS. 
• TXTN SUPPRESSfS THE ~,Own OF NULLS FOLLUWlNG At" 
EVFN NU~8ER OF; TE.T CHARACTf~S. 
FOH ROOS, OEFAULT PACKING IS ~-L. FO~ AOS, IT TS L-~. 
.TXTM 1 :THIS SETS TEICT PACKT~~ 

.TXT 
:TO THF. ""POSITE OF' Tt1F n"~A(llT. 

_AS THIS HANDUUT ~AS O~~f o~ AN RDOS SY5TEM,_ 



LltEhSEO MATERIAL - PROPERTY OF DATA GENERAL CORPu~ATION 
0005 

01 
02 

HANOO 
011511 
0115&4 
062555 
02&000 

\, ... 00352·021124 
0& 054124 
01 . 046440 
08 030140 
Oq 011545 
10 072163 
II 020160 
12 060543 
13 065551 
14 067147 
15 020114 
1& 026522 
11 027000 
18 000000 
tq 003&1·0621)27 
20 012040 
21 062550 
22 020156 
23 0&2547 
24 020164 
25 060560 
26 06~543 
21 067151 
211. 020141 

026522 
000114 

31 00403·062524 
32 012110 
33 051440 
34 011164 . 
35 060545 
36 071555 
31 000.000 
38 000001 
3q 00412·062524 
40 072110 
41 051440 
42 011164 
43 0£.0545 
114 
45 
46 
47 

0111555 
000000 

48 00Q20·062524 
4q 072170 
50 0514,,0 
51 071164 
52 060545 
53 011555 
c .. 000000 

~ J0427·067502 TEXT: 
57 00450·000002 ~L.WK: 
58 000000 
5q 
60 

.TXl _.TXT~ 1 SETS PACKING L-q._ 

.TXTM O' :~OW ~HEN I RfVE~T dACK Tll 110ft: OFf 6 IJL1 •• 

.TXT _WE T~fh GET PACKING H-L_ 

.TXl _TFXT STREAMS_ :1I1011CE THF.· NuLL IlliOP<r'? 

.TlTN t :~O~ wATCH IT DISAP?fAR. 

.1XT _TEXT SlREA~S_ ,SEE? _IN-T THAT SLTCK? 

.TXTN 0 ,AND ~O~ ••••••• 
; BE - 4 YO" C A til SAY • T E" )l T S TAl F :-1 E iV 

.TXT _TfXT STPEA~~_ :THE ~ULL ~ORD ~AGICALL' AP?EAPS 

.TXT 
• 8Lec 

_ROTH .TXT & .BlK CAN HAVE lARF.l~_ 
2 ;~ow·s T~AT FOR ~~lN~ ShEA~Y • 

• r.OLOC o ,kENABLf THE 8.S • 

.EJEC 

a.,· ... -.. ~ __ "-:-_'._' __ r . ........,. .. ....., ...... """...,._. _.--,.,..--......--.~ ___ --_-._~ __ ---- ---_----r-- .. _ .... -.-. -



0006 HANDO 
01 • 

" 02 
r-

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

32 

• 
" • • 
• , 
• 
" • 
" : 

• 
" 00045;:»" 

000317" 
00317"000002 AOER3: 

000452".A= 
000452" 

00452"000000 ADORI: 

• , 
• , 

• , 
• • 
• • 
• • 

• • 
• • 
• 
" : 

***** LDCATIO~ COUNTER ***** 

THE LOCATION COUNTER IS AN AODRESS POJf>JTfw u"En DURI:\,I(; 
ASSEMBLY PROCESS TO ~EFP TRACK OF ~HEKf TH!Nr.S I 

THE PROGRAM SHOULD GO. THIS COUNTfw IS Sy~IO"'yl'!1 
(AT RUN TIME) WITH T"E P.t. (PROG~AM COU~TF~). 
IT CAN SE SET BACK TO A PREVIOUS ADDRESS Fn ... 
REDEFINITION OF STORAGE. IT CAN ALSO PE SAVEO 
FOR PURPOSES OF RESTOkATION BEFORE TEMPQRAPILY 
ALTERING ITS VALliE 
FOR EXAMPLE: 

.PUSH .LOt :SAVES THE CIIRRENT L.C. 

.LOC ADER1+2 

.BLK 2 

.POP ;ORTAHJ THE SAVEl) LOCATION COlJ!\ITEi( 

.LOC .A ;WFSTURE THE LOCATIUN C(JIINT~P 

o 

********** NOVA INSTRUCTION SET ********** 
M.R.I. 

LOA 
STA 

IS7 
DSZ 

-IMP 
JSR 

LUAl) ACClIMlILATOi( 
STOkE ACCU~ULATUQ 

INrRE~FhT - SKI~ IF 7ERO 
OECREMF~T - S~IP IF lERG 

JUMP 
Ju~P TO SUBkO~TINE 

(JR 

JUMP & SAVF RETUQ~ 



LICENSED MATERIAL - PHDPERTY Of DATA GENEkAL CORPORATION 
JOO07 ... ANDD 
01 • ********** NOVA INSTQUCTIOt.l SET ********** , 
02 • A.L.t. , 

• ADD AOO TWO ACCUMUL.TO~S , 
• S\JR SURTRACT lWU AttUMULATOkS , 

06 
07 • COM COtl,PtlTE 1'5 COMPLIMENT OF ACClltw1LJl ATuk , 
08 • NEG CO""~llTF 2'S CGMPLA~fNT OF ACCU~ULAT:)~ (l , 
09 • IOC Aon THE COMF'LM'ENT Of AI\: ACCl1r.·IJLAT fI,( , 
10 
11 • INC AOD 1 (I NtRE ~Ef'.'T 1 Til ACClIMIIL ~ T n~ • 
12 
13 • MOV MOVE ONE ACCI.I:I4lJL_TOR TO ArvOTHEP , 
14 
15 • AND AND Twn "crU~ULATORS TOGETHE~ , 



LICENSED MATERIAL - PROPERTY OF DATA GENERAL CORPORATION 
10008 HANOO 
01 
02 ,. -

06 
07 
08 
09 
10 
11 
12 
13 
14 
25 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

~ 

.). 

32 
33 
34 

rJ~(.vrF-;,l 
lAo 

0045-1020777 

00454'024402 

00455'031005 

00456'025410 

00457'022773 

- : T ___ .,.-. .... ., ..... ___ .-.... ___ • .....-. 

• • 
• • 

• • 
• , 

• , 
• • 
• • • • 
• • 
• • 
• • 
• • 
, 
• • 
• • 
• • 

• • 

LOA 
LOAD ACCl'IWItlLA, nR 

LOADS THE CONTENTS UF A SPECJFJEO ~fMOPY LnCATJU~ 
INTO THE SPECIFIED ACCUMULATOR 

PuSSIBLE ACCUMULATORS: 1 - AC1 
? - AC? 
~ AC3 
o - ACO 

FORMAT: 
LOA ACS,AOOR 

OR 
LOA ACS,O,)t 

WHERE: ACS IS T"'~ ACCLJ~l'LATnR 
IS THE AOOPtSS LA8FL ADOIo( 

o 15 THE OTSPLACI:'~EI\IT (0-377 OR -20 1) -- +1 
)( IS THt:. INlJEx JIII(Jj)!: (0,1,2,3) 

EXA~PLES: 

LOA' ACO,AOOkl :LOAO C ntllT E ~IT S OF AnDPl I r,_ T r. AC 

LDA AC1,2,1 :LOAP C1hITE"JT S OF PC+? 

LOA AC2,5,2 ;LOAn AC? 'iiI COlnE.I':T S nF AC? 

LOA AC1,10,3 ;lOAO AC1 WI C O'~T E~·'T S nF Ar ~+ 1 n 

LDA@ ACO,lOO"1 :LOAO ACO THRU AOl)w 1 



LIC~NSED MATERIAL - PROPERTY OF DATA GE~EHAL [OHPO~ATI0N 
10009 HANDO 
01 J STA 
02 J STORE ArCUMULITOR 

J , -- --------
(, ... • STORE THF CONTE~TS OF ThE SP~CIFIED ACCU~ULAT~o • 
07/ , IriTO THE INDICATED ADO~ESS LOCITlu"; 
08 
09 , POSSlftLE ACCUMULATORS: 1 - JCl 
10 , ? - 'C2 
11 • 3 - IC3 • 
12 • o - Icn • 
13 
14 • FORMAT: • 
15 , STA ICS,AOOR 
16 • STA ICS,O,X • 
17 • • 
18 • WHERE: • 
19 • ACS IS THE ACCII"'IJLATOQ • 
20 • lOOk IS THE AOORESS LABEL • 
21 • D IS THE o I SF-LACEM~I'oiT (0-377 nk • 
22 • )( IS TfoIE INDEx MOUE (n,l,?,~) • 
23 
24 • EXAMPLES: • 
25 
26 00460·040772 STA ACO,Al>Ofo(l ;STOQE AeO IN AOO,d 

TlvT,-, 

-211(: -- + 

27 
4ZYlJ tt'&1A5 ?A 00461·0114405 STA AC1,S,1 ;STORE ACt ;,' S+pr: 

00462·0S1010 

3~ 004f1]·04541S 
33 
34 00464·(l4?7b6 

- ~ ... _-,.-..... -. ---.--.. ~--:"~ 

STA 

STI 

5T AOI 

AC2,1(l,? 

AC1,lS,] 

ACO,AI)Dkl 

If)() 

I~I 

;STORE AC2 aI to+AC? 

;ShlRf ACt Ii) 15+IC3 

:5Tllw.: ACO THf.(U AU!);'1 



LJLtN5~D MATERIAL • PR~~~RT~ OF DATA GE~ER.L CO~PORATIO~ 
10010 HANDO 
01 
02 ,. 
I , 

0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 

, 

, 

004&5"010765 

004&6"010405 

00467"011010 

00470"011415 

00471"0127&1 

• , 
• , 
• /I 

: 

• /I 

• 
" • 
" 

• 
" 

ISZ 
INCREMENT SKIP JF ZEkC 

-------------------------
INCREMENT THE CUNTENTS UF A ME~ORY LOCA1J~N ~y 

AND SKIP THE NEXT I~STRUCTION IF 
THE LOCATION BECOMES ZERO. 

FORfI4AT: 
ISZ ADOR 

Of( 

ISZ O,X 

WHERE: 
AOOH IS T~E ADDRESS LABEL 
0 IS THt. OISPL_CfMr:NT (0-371 (J~ 
)( IS THE INDFl( MOUE (0,1,2,3) 

EXAMPLES: 

ISZ ADDRt :INCREMI:.~T ,nOR! 

5 J)-.. 1r1ppG-ISZ : I NCf"H'E!l.JT 5+PC 

I"'~ ISZ ;INCREME~T 10+AC2 

ISZ 15, :INCREMENT ls+ec~ 

ISZOl AOUR1 : 1 NC RE. tJ.E '\!T TH~IJ AUOK1 

• 

1 

-200 -- +1 



lIC~NSED MATERIAL - PROPERTY Of DATA bENERAL CORPORATIO~ 
10011 HANDO 
01 J DSZ 
02; UECRE~ENT S~IP tf ZERO 

J 
J ---------------------------"-

Of> J DECREMENT THE CONTENTS OF THE SPECIFIED ~E~lIPy 
07 • AND SKIP THE NEXT INSTRUCTION If THE • 
08 • LOCATION BECOMES lEqO. , 
09 
10 ; FORfJ'AT: 
11 • OS7 AOOR , 
12 • OR , 
13 f OSZ o,X 
14 
15 • WHEf<E: , 
16 • AUoR IS THE ADDRESS L-SEL , 
17 • 0 IS THE DISPLACEMEI\IT (0-~77 fiR , 
18 • M IS THe INDEX ~OOE (O,l.~,3) , 
Ie; 
20 • EXAMPLES: , 
21 
22 00472'OlQ7f>0 oSZ ADoRl :DEC~E~E"'T AODQ! 
23 
24 00473'014405 DS1 5,1 :OECRE~E""T pr+5 
25 
2b 0047£1'015010 oSl 10,2 :OEC~EME"'T 10+AC? 
27 
?A 00475'015415 OS7 15,3 :OECRE~E~t 15+AC~ 

'47,,'OIf>754 DSZiiJ lOl)kl :DECPEME.'1iT THRIJ AOOk! 

_ •• -- ,-~.-.-~- .. - - .--.~.--~-------- _._--- --- -'".~ .-~"-'-"-'-- _.- - ....... - _. - #. - .. 

LOC A TI IHj 

-?(.(\ -- + 



10012 HANOO 
01 
02 ,. 

Ob 
07 
08 
09 
10 
11 
12 
13 
14 
15 
t6 
17 
18 
19 
20 
21 001.177'000753 
22 
23 00500'000405 
24 
25 00501'001010 
26 
27 00502'001415 
28 

00503'002747 

• /I 

• , 

• , 
• /I 

• , 
• , 
• /I 

• , 

• , 
• , 
• , 
• , 

• , 

_ ... -" "'r-.," ,",LIVL~"L L"l'nr-Uf'II(""J.{I,,, 

JMP 
JUMP (SYNO~YMOIIS "ITH r.u Tn) 

-----------------.---------------
JUt-AP TO SPECIFIED ME~ur.-y LOCATIUN. KII4UWIII AS A Ak'Af,;r: 

FORMAT: 

WHEI(E: 

OTHER SYSTf~S. SYN0Il40~~US wITH GO Tu 
USED IN RASIC, FORTRAN & COBOL •. 

JMP ADOk 
OR 

JMP 0,)( 

AOO~ IS THE AODPESS LA~EL 
o IS THE DISPLACEMENT (0-377 o~ -2~~ -- +1 
X IS THE INDEx "40~E (0,1,2,3) 

EX At-,PLE s: 

JMP ADOkl :JUMP TO AnnRl 

J,.,P 5,1 :JUMP TO PC+S 

JMP 10,2 :JU~P TO 10+AC2 

JMP; 15,3 :JUrf;P TU 15+AC'lII 

J"4P@ AODkl 

~-

.. ,.' f 

.; , .. f /tC'Pg,l 



LICENSED .. ATERJAL - PROPERTY OF DATA GENER_l CORPURATIOj~ 
lOOt3 HANDO 
01 
02 

\, 

06 
07 
08 
Oq 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
lq 
20 
21 
22 
23 00504·004746 
24 
25 00SOS·004405 
26 
27 00S06·005010 

00507·005415 

3. ;OS10'00674? 

• • • , 
• • 
: 
; 
; 

• , 
• , 

: 
• • 
• • 
• • 
• • 
: 
• , 
• , 

• , 

JSR 
JU~p TO SlIdR()IITll\if 

OR -
JlJ~f' At\U SIVF RETU'h. -

~--------------------
JUMP TO SPECIFIED ~E~ORY ADU~ESS SAVING THF REluN~ AnDrE 

(AOOR OF ~.S.l.) IN AC3. 

FORMAT: 
JSR AOOk 

OP 
JSR O,X 

,. ... fRE: 
ADOH IS THE AODR~SS laBFl 
o IS THE OISPLAC~MENT (0-577 u~ -~nu --
)( IS THE I~DfX ~OUF (0.1,2.3' 

EXU~PLES: 

JSR ADDHI : JU,",P TO lOORI 

JSR 5,1 .I! • .,..5 :JUMP Tu PC+5 

JSR 10,2 :JU~P TO 10+AC2 

JSR 15,3 :JIIMP TO 15+AC3 

JSRiiJ -DDwl : J "~,P TH~U AOURt 

• - •• -- "-T ---- __ -- . -------.-. -:-.----- ..... -----_.- ---.. ----



L,CE~~tO MATERIAL - PkOPERTY OF DATA Gf~EiAL CC~PO~ATln~ 
10014 HANOO 
01 
02 
r 

t 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
~o 
~1 
22 
~3 
24 

00521'133000 

00512'1571~O 

00513'117223 

00514'113002 

• • 
• • 
• • 
: 

• • 
• , 
• , 

• • 
• • 

• • 

ADO 
AOO ACCLI"""LATO!;S ---
-------,---

ADO THE CONTE hiT S OF lCS TO THE CONTENTS OF lCO - T~t 

RESULT IS PLACED IN ACO. 
lCS REMAINS UNCHA~GEO. 

FORMAT: 
ADO ACS,ACO 

-r.(~/J~f 
Ex U1PLES: \~M- '/~ ~} Ik1V~ C • 
ADO AC1,AC2 :AOO ACI Tn AC? d ~O . 

AOD1L AC2,AC3 :AOI) AC2 TO AC~ ~ LEFT S"'IF T 
:"'OTE: C4RfOIy SFT Tn (\ fIR~T 

A002R ACO,AC3 SNC :ADD ACO TO AC~ It Rlf;tlT Sri!t-:1 
:SKJP IF NnllJ-Zf .. o CAP~" 

ADD ACO,AC2 SZC :AOO ACO TO AC~ SKIPPIr-'(; rll~ 1 
: IF OVF I~FlntN OCCUf<S 



lJCE~SfD MATERIAL - PROPERTY Of DATA GENE~AL CORPORATION 
10015 HAhDD 
01 J SU~ 
02 J SUBTRACT REGISTERS 

J 

06 J 
07 J 
08 , 
09 • . - , 
10 
11 • • 
12 , • , 
13 
10 f 
15 
16 00515'1061100 
17 
18 OOS16'15~540 
t9 
20 
21 
22 
23 00517'176520 
24 
25 
26 
27 005?O'172C12? 
?D 

-.-.. ·_--..-r_or _ 

---
---------

SUBTRACT THE CO~TENTS OF ACS fRO~ lCD lEA~Ih~ THF 
RESULT IN ACD. ACS REMAINS UNCHANGfD. 

~---fIF ACS IS c O~ = ACO, CARth wIll dE2 
~ ___ C,O~~~ME~N~T~F.D~.~ ____ --______ ~_~ 

SUB lCS,ACD 

EXU1PLES: 

SUB ACO,AC1 

SU~(IL AC2,AC? 

SUBZL AC3,At3 

SUBl AC3,AC2 SZC 

stt~ 

:SUi3T~ACT Ie? FRlW IT !i\t:.Lf 
; (zE~\J IT OUT) 
:~HATWU\lLn HAPPEN IF r:Aioft-\y \"t:!;oF 
;SET 10 t FIRST? 

:SUATWACT AC] FRnM JT~fLF -
:SHIFT COMPl'MEHTfO [APKY 
'I~TO ~IT 15 (CST-1) 

:SIJ~TtCACT AC'J FRn"" ItC~ -
;SKlP IF AC3>AC2 

Ac.D = 7 = /tCZ 
AC.S ;;;..5 ::: Ac I 

vfABe ttC~ACZ-
I9l {)O 000 I t I 

000 00 10/ 

/1 I I I O/.f 

, . 



L'L~~~~U ~.I~~IAL - ~HUPfRTY Uf DATA GENERAL CORPORATION 
10016 HANOO 
01 J COM. 
02. f COMPUTE l#S C"MPLAME~T' 

• 
I 

06 
07 
08 
09 
10 
11 
12 
13 
14 00521·130000 
15 
16 00522#100200 
17 

,-r"; . 

· ---# 

• • 
; 
• • 

; 
• • 
• , 

--------------------------
COMPUTE THf 1'5 COMPLI~ENT OF ACS AND PLACE TH~ PFSUL,.N 

VALUE IN ACD. ACS RE~AI~S UNCHANGEO. 

FORMAl: 
COM ACS,ACD 

EXH~PLES : 

COp.; AC1,AC2 

CO~R ACO,ACO 

,PLACE 1'5 COMP OF ACt I~ AC2 

;PLACE l'S COMP OF Aro I"J 
1ITSELF AN~ S~IFT Rl~~T 

. - - - -- .~-- --- .. ~-- - -_. - .- ------------.--. -~. -. - .. - -.-- --.---



LICENSED "ATERIAL - PROPERTY OF DATA GENfRAL CORPORATI0~ 
10017 HA~DO 
01 r NEG 
02 f ~EGATE ACCUMUL'TO~ 

\ 
\. 

Ob 
07 
08 
09 
10 
11 
12 
13 
14 
IS 
Ib 00523-100400 
17 
18 
19 

005?4-130S20 

,Mtf3,lt 

f 

f 
f 

• , 

• • 

~ 

.- --,--.. ...... - '-'.-

---
NEGATE THE CONTENTS OF ACS PLACING IT IN Ar.Q. IF 

A BIT IS CARRIED OUT OF THf HIGH O~JE~ 
THE CARRY BIT IS COMPLIMENTEO. 

(NOTICE THE SI~ILARITY TO COM) 

FORfIllAT: 
NEG ACS,ACD 

EXAMPLES: 

NEG ACO,ACO 

HEGll ACt,AC? 

(£1 OD 
11 

1jl ()I> 

/ 

__ -:-______ "" ______________ h 

;NEGATE Icn 

; Z E ROC A q R Y - N E (~ A T t: A r. 1 tr '1 P 
;AC2 SHIFTING LEFT FI~ST 

000 e<o6 

It' I , , 
~ I 

~o 
Db 0 



LICENSED MATERIAL - PROPERTY OF DATA GENEWAL COwPuRATION 
10018 HANDO 
01 
02 ,. 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 

c 

00525'101400 

00526'131422 

00527'175433 

• , 
• , 
: 
: 

• , 
• , 
• , 

• , 
• , 

• , 

INC 
INCREME~T ACCU~ULATOR ---
--------------------------

INCWEMENT THE CONTE~T5 OF ACS CtsY 1) A~D PL~r.f THE. RFSIIL-1 
IN ACU. ACS REMAINS U~AFFECTEO. IF OVtf-·FL(H'V 
OCCUQS, CARRY IS COMPL'MENTED. 

FORMAT: 
INC ACS,Acn 

EXAMPLES: 

I~C ACO,ACO 

INCZ AC1,AC2 SZC 

AC3,AC3 SNC 

: INCf<Et',PIIT leO 

:INCREM~~T ACI INTO AC? -
:SKIP NSI JF CARPY NnT S~T 

:INCRfME~T (DON'T ACTUALLY 
:MODIFY)AC3 - SKIP IF rAQ~Y 
:IS NO~-~ERO. 



LICENSED MATERIAL - PROPERTY OF DATA GENERAL COHPORATION 
10019 HANDO 
01: MOV 
02: MOVE ACCUt""L_ TOt( 

06 
07 

: 
: 
, 
: 

-----------
MOVE THE CONTENTS OF ACS IhT~ ACD. 

THIS IS ONLY A COpy FUNCTION -
08 • , T"f [ONTE~TS OF ACS REMAIN UNCHANGfO. 
09 
10 • • 
l1 • • MOV ACS,ACO 
12 
13 • • EXAMPLES: 
14 
15 00530'101003 MOV ACO,ACO SI~C :MOVE ACt) INTO ITSFLF 
16 :TO TEST CA~RY. 
17 
18 00531'131120 MOVlL AC1,AC? :MOVE ACt Tu AC2 AND 
19 :MULTIPLY Ay 2 
20 
21 0053?·155?20 ~OVlR A[?,lC! :MOVE AC;:' TU AC! A"'U 
22 :DIVIDE qy 2 

TI1 



f 

LICE~SED M~TERJAL - PROPERTY OF DATA GENEwAL COkPORATION 
10020 HAND'O 
01: ADt 
02: AnD COMPL4MFNT 
r 

t 

06 
07 
08 
Oq 
10 
11 
12 
13 
14 
15 
16 
17 
18 

• , 
• , 

, 
• , 
, 

00533'106000 

00534'152140 

--
--------

AOO THE COMPLI~ENT OF ACS Tu ACO LEAVING THE ~F5ULT 
IN ACO. ACS REMAINS UNCHANGED. 

FORMAT: 
AOC ACS,ACO 

EXAMPLES: 

AOC ACO,Atl 

AOCOL AC2,AC2 

,AOU THE COMPL. nF ACO 10 ACl 

:AOO THE cn~PL. ~f AC2 TO ITSELF 
:SETTING C_RRy TO 1 - ThE~ 

: LEFT SHIFT GE~fwATT~~ CST-l 



lJCE~SED MATERIAL - PROPERTy OF DATA GENERAL COHDORATIu~ 
10021 HANDO 
01 ,. 

(J:; 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

00535"107400 

00536"153620 

00537"16750~ 

, 
r , , , , 
, , 
• • 

AND 
LOGICAL A~D T~O ACCUMUL'10~~ ----------------- -------LOGICALLY A~D ACS AGAINST ACD LEIVI~G THF RESUI T 

AtJD 

ANOZR 

ANOL 

IN ACD. ACS REMAINS UNAFFECTED. 

AND ACS,ACO 

AC2,AC? J:AND AC2 A~AJ~ST ITSFLF 
:ZEKOl~b CAwRY FI~Sl 
:AN() THEN SHIFT RIr;iofT. 

:ANO AC] Ar;AINST ACt ~"D 
:&KIP IF CA~Qy l~ ~ET AFTE~ 

:DOING A LF.FT SHIFT 

... _--- ..... - .. -.- .... - .. - "--'" --------------- ---



LICENSED MA1E~IAL - PROPfRTY OF DATA GEhEMAl CORPORATION 
!0022 HA~DO 
01 
02 , • , 

THE FOllOwHJG EXAMPLE IllUS1RA1E~ A NUMSFR OF OIFFl:iotJ="I',l 
INVERSE MOVE A lABLE USl~G ~ASF OlS~l ArE~ENl Anu 
INOIRECT AOORESSING ANP AUTO INOfX LnC~lIONS. 

J *********~ BASE OISPLACEMENT AOuqE~SlN~ **~******* 
Ob 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
214 

., 

32 
33 

00540'030435 
00541'034435 
00542'12&000 

00543'021000 
00544·041400 
00545'151400 
0054&'137000 
00547'014513 
00550'000773 

00551'O?4424 
00552'044421 
00553'0?4423 
00~54'044420 

00555'02241& 
00550'04241& 
00557'010414 
005&0'010414 
005&1'014501 
005&2'000773 

LOOPI: 

lOOP?: 

34 :. 
35 
3& 00~f.,3'024414 
37 005&4'044020 
38 00~05"024413 
3q 005&&'044030 
40 lOOP3: 
41 005&7'022020 
42 00570"042030 
43 00571"014471 
44 00572'000775 
45 
4& 
47 
48 00573'000000 WORK': 
49 00574'000000 WORK2: 
50 
51 000000 ZERO: 
52 000020 I~PUT: 
53 000030 OUTPT: 

00575'000601'INTAB: 
0057&'000634'OU1AB: 

~I 00577'OOO~00'INTBA: 
58 00&00'000635'OUTBA: 
59 
60 00&01'040501 JNPTB: 

LOA 
LOA 
AOC 

LOA 
STA 
INC 
ADO 
OSZ 
JMP 

AC2,INTAB 
AC3,OU1A8 
AC1,AC1 

Acn,7ERO,AC2 
ACO,ZERO,AC3 
AC2,AC2 
AC1,AC3 
MVCNT 
LOOP1 

:GfT ADDRESS OF INPUT TAhL~ 
:GET ADDRESS OF OuT~'1T flbLI: 
:GENERATE -1 FOR DECP~~[Nl 

• 
:GFl THE INPlIT TABLEV/lLIIE. 
:STOll': iotEVfkSE IN OuTf'IIT TarH t. 
:BU~P TO NEXT IN~UT TARLE AU~~ 
;OECR. 1') NEXT OUTPUT TARlF AI)[~K 

; All OOt~E ? 
:REPEAT TIL TASLE ~GVtn 

********** INOIRECT AOO~ES~I~G ********** 

LOA 
STA 
lOA 
STA 

LOA@ 
STAG) 
lSZ 
1>5z 
DSZ 
JMP 

AC1,INTAB 
AC1,WORKl 
AC1,OUTA~ 
AC1,WORI<2 

ACO,WVORKI 
ACO,WVURK? 
WORKI 
WOR"2 
~VCNT 

LOOP2 

********** AUTO INnEX 

LOA AC1,INTSA 
STA AC1,INPuT 
lOA AC1,OUT~A 
S1A AC1,OUTPT 

lDA@ ACO,INPUT 
STA@ ACO,OuT~T 
DSZ ~\lcr~T 
JMP LOOP] 

o 
o 

o 
20 
30 

INPTR ~ 
OIJTTB"~ 
I~PTB-l 

OUT Te +1-'\1 

:GET ADuRfSS OF tl~PLlT TAbLE 
;STORE I~ INDIRECT ~nk~ A~EA 

:GFT ADOQ€SS OF OUTPUT TAlilE 
;&TORE IN I~DIRECT ~n~~ A~~A 

:GET INPUT TAPLf VALUI: TH~U ~"H 
:GfT UUTPUT TARLE VALuF TH~U ~0~ 
:l:HlMP INPUT ADOf.J&:Sb 
:BUMP OUTPUT AnORt.S~ 
: ALL t)(Hvl: ? 
:~EPEAT TIL lAPLE ~uvto 

AOORESSTNG ********** 

;GFT INPUT TARl.E Anl)Rt:..~S -1 
;STORE:. IN AUTO IM)f)( lOCATJlJ'V 
;PUT OUTPUT TARLE _on~FSS -1 
;STO~E I~ AUTO I~UE)( LrCA1IO~ 

;GET If\:PUT TARLE VALIJF 
;PUT OUTPUT TA~LF VALUF 
; ALL DOr.E ? 
:REPFAT TIL TAPLE ~uVEn 

:INnI~FCT ~ORK APEA 
• , .. .... .. .. 

;AUTO INDEr LOC. 20 
;AUTO I~DEX lOC. 30 

;ADDRESS OF INPUT 
;ADDRESS OF OUTPUT 
:ADORESS OF INPuT 
;ADDRES5 OF OUT~UT 

TAdLE:. 
TAt4lF. 
TAdLE -1 
TA~lE +1 

• TXT . _AABBCCODFEFFG(;HHI I JJKKLlMM~NOQPPfJQ;H'S~ T"'u\lVV~wx 



LICENSED MATERIAL - PROPERTY OF DATA GE~ERAL CORPORATI0~ 
00~3 

01 
02 

HANDO . 
0011 O~ 
0111503 
002100 
0112505 
0113106 

0& 0113507 
07 044110 
08 044511 
09 045112 
10 045513 
11 046114 
12 006515 
13 047116 
14 047517 
15 050120 
16 0505~1 
17 05112~ 
18 051523 
19 05~1~1I 
20 05?5~5 
21 0531~& 
22 053527 
23 054130 
24 05"531 
~5 05513~ 
26 000000 
27 00&3,,·00002& OUTT~: .8LK 

~O&62·000033 MVCNT: OUTTB-INPTR 

-"_ .. _ .. -"-.-----. -----_._-..... ----------... _-_._-

: LENIHH OF "10vE 



l. 

LICENSED ~ATERIAL - PROPERTY OF OAT A GENERAL CO~PuPATION 
10024 HANDO 
OJ : *** RELOCATABILITY OOCUME~TATION *** 
02 , . 

Ob 
07 
08 
09 
10 
11 
I? 
13 
14 
15 
lb 
17 
18 
19 
2{J 
21 
22 
23 
24 
25 
2b 
27 
?k 

~ 

3? 
33 
34 
35 
3b 
37 
38 
39 
40 
41 
42 

:CONSIDER THE FOLLO~ING DESIRAALE CHARACTEQISTICS OF P~O~NA~ 
,OEVELOPMENT: 

:1. SUBROUTINES CREATED FOR P~FvIOUS PRO~RAMS SHOULO kOT H~vE 
, TO SE RE-wRITTEN TO ACCOMUDATE A NE~ PROGRAM ENVIkn~~ENT, ~,~ 

:2. OIFFERE~T PROGRAMMERS SHOULD BE AaLE TO ~ORK INDFPFI~r,F..,~ fL Y 
: ON SEPARATE MODULES ~ITHOUT FEAW OF DUPLICATION OF USt~ ~YMB~ 

:CHARACTERISTIC (2) IS EASILY ACCOf.'PLISHC::O BY WRITJrvr, SU~iorntJTIr~f: 
:AS INDIVIDUAL DISK FILES WrlICH CAN BE ASSFMBLED SfPAHJTFLY. TO 
:OBTAIN AN E~~CUTABLE FILE W~ULD ONLY REQUTRE THE F~TwA STEP OF 
:COMPINING THE ASSEMBLED VERSIONS SOMEHOW (E.G. THROUGH THE IISf 
:AN ABSOLUTE LOADER). 

:HO~EVfR A DISADVANTAGE OF THIS SCHEME I~ THAT T~E pnblTJO~ nEP
:ENDENCE OF THE .LOC PSEUDn OP RE~UIRES AGQEEMENT AMnN~ THF fROG 
: R A twt"" E P S A 5 T (I THE A R S D L tI TEL (J CAT ION 0 F f: A ~ tot "1 0 D U L F SliT HAT ,~ d n u 
: I NT E R COM'", U I\: I CAT ION R E QUI wE MEl\: T S CAN d F SAT I SF lEO. F II K THE ~ ,., n k E , 
:IF ONf OF THE MODULES IS TO BE REUSABLE AS PER (1), THE ARSOLUT 
:NATURE OF THE MDOULE ~UST HE TAKEN INT~ CONSIOERATION A~D THE ~ 
:fi:ODIILES ~UST LITERALLY BE -wiHTTFN AkOIJ"'D" THF. C1Lf' Ohf. 

:IN ORDER TO ACHIEVE THE ORJECTIVES I~ (1) A~D (2) ~IrHUUl THf 
: I N H F R f 1\1 T D IFF I C U L TIE S I M I" f' () I ATE L Y Jt.1 f' 0 S ~!) e Y THE • L n CPS E !J 0 n n p 
:WE SCRAP .LOC E~TIRELY AND I~T~ODUCE THE CO~C~PT OF ~FLnCATA~IL 

:RELOCATABLE t-'tODIILES: 

• 1 • ARE ASSEMBLEO F w or·' H:DIVIOUAL SOU~CE FILES I 

• 2. ARE IN I>4AC H I IIiE LANbLJ~r,E Fnt(~AT AFTER THE AS~E.Mi;lY, I 

• BUT ABSOLUTE ADOkESSES ARE f-JU T ASSIGI\:FO I t"~HEAD, I· 

• EACH ASSEMBLEO ~ORO IS GIVEN 6 RELATIVE L n CAT I (j 1.1 I 

• IN THE MUDULE wITH RESPECT TO THE FIR~l ,.mw 
I 

• 3. REQUIRE THE CONSTRUCTION OF 1I1-JE EXECUTARLF FILE I 

• FRO,'" SEVERAL OISTIl\4CT ASSEMALED SOURCF.: FIt ES , 
• THkOUGH THE USE OF A RINDF.:'" CALLEn THf "kfLnCATAtJLE I 

• LOAOER-. I 

• Q. O\lfRCO~,E THE MODULE I~TERCOMMU~TC.TION PR{'81 ttl T Hk lJtl{~ I 

• lHE USE OF "GLORAL SH1BOLS- • • 

.~. -- .---••. :--~~---:-________ ... :---""'C"--, ..... , "T'" .......... ~_=----~ ___ --r--______ •• _ --""-r-- -.. ------ -- -~''''-



LICENSED MATERIAL - PROPERTY OF DATA GFNERAL COHDOPATIO~ 
10025 HANDO 
01 , ******** EXAMPLES OF eLI TO INVO~E A~~ ******** 
02 

"., 
06 
07 
08 , ",-

09 ~ 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
lO 
II 
l2 
23 

, , , 
, 
• • 
• • 
• • 

• .. 

• • • .. 
• • 
• .. 

ASSEMBLE SOURCE PROGRAtI, FOR SYNT' X ONLY - Nil .RIj FILE r.·t 
XREF LISTING REQUESTEO - LIST FILE I~ THE Sflll~r.E 
FILE NA~E ~I .LS EXTENSION. 

ASM/X/L/N SOUj;fCE 

ASSEMRLE SOURCE FILE. WI LIST ING TO L JNE PK I !~H. Q, P4Clljr')£ 
DEFINED SYMBOLS, XkEF LISTING, GIVF THF .w~ FIL~ 
A NAME OIFFERENT THAN THAT OF SOlJt<CE. 

ASM/X/U S~UWCt OBJECT.R~/R SLPT/L 

ASSEMBLE SOURCE FILE. INCLUDE FIL~ WI SYM~(lL n!:.FPITIO[·J 
PA~S 1 ONLY. LIST FILE IS SA~E AS sOuRef fILE 
WITH THE .LS EXTEN~ION - INCLunE X~tF 

AS~/X/L sn1BOLS/S SOIJRCE 
.EJECT 

~--"·_~' .. ______ r~_.~._~ ____ _ 



LICENSED ~ATERIAL - PROPERTY OF DATA GfNERAl COwPOQATION 
0026 HANDO 

01 
02 ******** EXAMPLES OF ClI TO INVOKE ~AC ******** f 

,. 

06 
07 
08 
Oq 
10 
11 
I? 
13 
14 
15 
16 
17 
18 
lq 
20 
21 
22 
23 
24 

.. 

. -. -- .. ---;-.-- _ ..... -- -_. 

• , 
• , , 
• • 

• • 
• • 
• • 
• • 

• • 
• • 
• • 

• , 

ASSEMBLE SOURCE FOR SYNTAX ONLY - NO .Ra F ILE ~'tEIlf:.ll 
LIST FILE IS THE SOURCE FILE NAME ~I T~~ 
.LS EXTENSJON. 

MAC/L/N SOURCE 

ASSEMBLE SOURCE FILE ~I LISTING TO lINE PI<I,Ht:: P , It:CLUOE 
DEFINED SYMBOLS & GIVE THE .RB FILE A ~Ah~ 
DIFFERENT TriA~ THAT OF S~URCE. 

MAC/U SOURCE OBJfCT.RB/A SlPT/L 

ASSE~BlE SUURCE FILE. TNCLUOE FILE ~I ~YM~nL UEFT~ITIO 
PASSI0f>JlY. LIST FILE IS SAMF AS srIJRCF. FILE 
WITH THE .LS EXTENSION. 

~AC/L SY~BOl/5 SOURCE 
.EJECT 



LICENSED MATERIAL - PROPERTY OF OATA GEhERAL t ·RPDRATION 
0027 HANDO 

01 
02 , *******. EXAMPLES OF CL. TO INVOKE ~ASM ******** 

"Vft 

07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 

..... " 

: , 
r 

, 
: , , 
: 

: 
: 

• , 

ASSEM8LE SOURCE FOR SY~TAX ONLY - ~O .ns FILE htEOfO 
LIST FILE IS THE SOURCE FILE NAME WI THE 
.LS EXTENSION. • 

X MASM/N/L=SOURCE.LS SOURCE 

ASSEMBLE SOURCE FILE rtl liSTII\tG TO LINE PI;(JI'oIHP, IIiCllIr')E 
OEFINEO SYMBOLS & GIVE THE .08 FILE A ~AME 
DIFFEREhT T~A'" THAT OF SOURCE. 

X MASM/U/L=dLPT SOURCE ORJECT.08/B 

ASSEMBLE SOURCE FILE. INCLlJOE F ILE ~I SYfI.1!3(lL UF..F 1"·'11 T i.i 
PASSI O~LY. LIST FILE J5 SAMF. AS snu~CF FILE 
WITH THE .lS EXTE~SI~N. 

X MASM/L=50URCE.LS SY~~OL/S SOURCE 

.EJECT 
; 

. -_ ... _-------------.---....-.-,----:-. -_._--



LICENSED MATERIAL - PROPERTY OF DATA GENERAL CO~PORATIO~ 
0028 HANDO 

01 : *******. fXAMPlES OF tlI TO INVOKE wlOP ******** 
02 

Ob 
FUIIOObb3'OOOOOO 
08 
Oq 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
lq 
20 
21 
22 
23 
24 
25 

• , 
• , 
• , 

, 
• • 
• , 
• , 

• , 

• • 
• , 
• • 
• , 
• • 

• • 

RELOCATABLE LDAO A SI~GLE TASK PQOGRAM, I.llr.lIIDF T!'if J 
REQUEST A LOAD MAP ANO APPEND lIS1I~G TU ~ ~~L~l 
.lS FILE FROM A'" ASSEMRlY, THE .~V fILE f\!~'~t. IS 
THE SA~E AS THAT OF T"E.q8 FILE. 

RLOR/O/P PROG1.<RB,lS/L> 

RELOCATARLE LOAO A SIN~LE TASK PQO~R'M ~ITH O~f~I.AYS, Ch 
T"E .SV & .OL FILES TO ANJTrtER I\IM"F. r~i.J UiAJ "Ii 
IS BEING PRODUCED. 

RLOR PROG] NF.~PknG/S 

RELOCATARLE LOAO A MAl~ PknG~.~ A~n 4 TAS~S. T~TS IS A 
MULTI-TAS~ING PkOGRAM RE~UTRING ?2(UCTftL) TA~~S, 
lb(OCTAL) CHA~NE.LS, ANO OEFINES A VIF.1IJAl 
OVERLAY AREA, REQUEST A LOAD MA~ APPFI~nHI Tv 
THE MAIN PPUGRAM'S lJSTl~G FILE. 

RLDR/P MAIN.<R~,LS/L> 51 52 53 ~4 (OV<I,2,3 4,~>1 ~2/~ 

.EJECT 

, - -... -..... _ - .. - .---- ---.-~.- --.-.... ~.-r----_____ -_______ _ 



LICENSED MATERIAL - PHOPERTY OF DATA GENE~Al CORPUqATIOw 
0029 HANDO 

01 
0, , ******** EXAMPLES OF ClI TO INVOKE dI~P ******** 

,,~ 

0& 
07 
FUUOO&&4·000000 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 

• • , , 

• • 
: 
• • 
: 

. - .. ---:a----.--"I;#--- .. - ___ ... 

BINU A SINGlf TASK PROGRAM. 
REOUEST A lOAD MAP AND APPEND LISTIN~ Tu A PklVI 
.lS FIL~ FROM A~ ASSEMBLY, THE .PH FILF ~A~~ IS 
THE SA~t AS TriAT OF THE.08 FILE. 

X BIND/L=PR~Gl.LS PRuGI 

BIND A ~AIN P~OGRA~ A~O 4 TAS~S. THIS IS A 
MULTI-TASKING P~OGRAM QE1UI~lNG ?~(UrTAL) TAS~S. 
REQUFSTING TH~ LOAD ~AP APPc~DED 
TO l~E MAI~ PROGRA~·S LISTING FILt. 

X aIND/L=MAI~.LS/K=2?~AI~ 51 52 S~ S4 

.EJECT 

, -- .- -- -.. - - .... "-- . 



LICENSED MATERIAL - PROPERTY OF DATA GENERAL CO~PORATIn~ 
0030 HANDD 

01 : ********** ECL1PSE I~STRUCTIO~ SFT ********** 
02 , 
/ 

0& 
07 
08 
09 
10 
11 
12 

FF 
14 

FF 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2R 

., . 

32 
33 
34 
35 
3b 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 

. T-- -..-- ......,.' .... -- .. ' __ ~ 

: 
• , 
• , 

r 
r 

• , 
• , 

• , 
• , 
• , 

• , 
• , 
• , 
• , 
• , 
• , 

• • 

• , . 
• , 

• , 
• , 
• , 
• , 
• , 
• , 

• , 
• , 
• , 
• , 
• , 

ELDA 
ESTA 

ELEF 

EJMjI 
'-1~~ 
EISZ 
;.; V?i" 
DAD 
DSB 

AOI 
AOOI 
SBI 

~UL 
MULS 
DIy 
DIVS 
DIVx 
HLV 

XCH 

ANOI 
lOR 
JORI 
X(JR 
XORI 
Af\.;C 

LSH 
DLSH 
t-tXL 
DHXL 
HXR 

*** FIXED POINT ARITH. & MANIPULATIO~ *** 
*** AND EXTENDED JUMPS ~ SKIP Tt.STS *** 

----------------------- --------~-------
:LOAO ACCUMULATOW 
:STORE ACCU~UL'TO~ 

:LOAD EFFECTIVE AOOKFS~ 

:EX1ENOED Jt1P 
i Gt- ff:'1J~~ V i1"'fI~ 
:E)tTENOED YSb 
i,,.fbvD€ D [)S ~ 
:OECIMAL AOO 
:DECIMAL SUdT~ACT 

:AOD IMMEDIATE 
:EXTENOEO ADO I~MEnl~Tf 

:SUBT~ACT IM~EOIATF 

:U~SIGNED MULTIPLY 
:SIGNEO MULTIPLY 
:UNSJGNEO DIVIOE 
;SIGNEO "IVI0£ 
:SIGN EXTEND ~ OIVIDF 
;t1ALVE 

:EXCHANGE ACCUMULATORS 

*** LO~IrAL IhSTRUCTJONS *** 
------~----. ----------

:AtoiO 1"''''EOIATE 
:H~CLUSIVE OP 
:INClUSIVE OP. J"'MEnl~T~ 

:EXCLUSIVE OR 
:EXCLUSIVE OR IM~EPIATF 
: AND W/COMPLAME IHEO SOlt,.,CE. 

:LOGICAL SHIFT 
:OOU~LE LOGICAL ShIFT 
;HEX SHIFT LEFT 
:OOUBLE HEX S~IFT LEFT 
:HEX SHIFT RIGHT 



LICE~SED MATE~IAL - PROPERTY OF DATA &E~ERAL CORPORATION 
10031 HANDO 
01 
02 

\ ,,-
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18· 
19 
20 
21 
22 
23 
24 
25 
26 
27 
;U~ 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
"5 
4& 
47 
48 
.,9 
50 
51 
52 
53 

... 
'. 

... 

- - ... __ ...... _--_ .. 

, 
• , 

, 
• • 
• • 
• • , 
• • , 
• , 
• , 
• , 

• , 
• , 

• , 
• , 

• • 
• , 

• , 
• • 
• , 
• , 
• , 
• • 
• , 
• , 
• , 

• , 
• , 

• • 
• , 

• , , 
, 
• , 

*** BYTE MANIPULATION *** 

---------------------------
LOB 
STB 

BTO 
BT7 
SZB 
SN8 
SleO 
LOB 
LicS 
cCle 

:LOAO BYTE 
:STORE 8YTE 

* •• 81T MANIPULATION .*. 

SET bIT TO ONE 
SfT BIT T(\ ZERO 
SKIP ON ZERO 
SK IP 01" NON-ZERn 
SKIP ON lfHO AIT 
LOC_Tf LEAO fHT 

BIT 
RIT 
~ SI:. T TIJ (}\IE 

LOCATf ~ PESET LEAD hTl 
COU/IIT dTTS 

.** DATA MOVE~ENT *** 
------ _-.Ja~ 

:BLorK AnD & MOVF. ~do~~' 
:BLOCK MOVF 

8AM 
Bl~ 

*** STAC~ MANIPULATln~ *** 
------ ----------

PSH,POP 
PSHR 
SAVE 
fl4SP 
POPS 
RTN 
RSTH 
PSHJ 
POPJ 

*** 

PUSH ~ POP ACCU~ulATu~S 
PUSH ~ETU~N AODRESS 
SAVE 
MODIFY STACIC POI/JTEIJ 
POP BlueK 
HElll~tII 

,QE&TORE 
;PUSH p.C. & JIJ~f' 
;POP p.C.' JU~p 

PkOGRA~ FlO~ ALTF.kATJU~ *** 
-----

SGT ;SKIP IF ACS > ACD 
SGE :SKIP IF iCS >= ACO 

*** SPECIAL fXFCUTIO~S ** • 
--....- --------

SYC ;S~STf~ CALL 
XCT :Ex~ruTE ACCUMULATO~ (CD~lE~TS) 

~--::---........---~--------. --_._-_._--_. --.- -- -.-_._-



LICENSED MATERIAL • PHOPiRTY OF OAT A GENERAL COQPORATI~N 
10032 tiANDO 
01 
02 , 

0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 

.. 

UUOO&65'112070 
17 000000 
18 00667'116070 
19 0032~0 

UU00671'116070 
21 000000 
22 
23 
24 
25 
2& 
27 
2A 

.. -
32 
33 
34 
35 00673'122470 
36 077556 
37 00&75'14b470 
38 077554 
39 OOb77'13?470 
40 000005 
41 00701'157070 
42 000010 
43 00703'133470 
44 000015 
45 
46 00705'122470 
47 177544 
48 
49 
50 00701'112470 
51 077542 
52 00711'116470 
53 077540 
r-. 

-~ 00713'102470 
077536 

-:'1 00715'106470 
58 077534 
59 00717'102470 
60 000005 

• .. , 
• .. 
• .. 
• .. , 
• .. 
• .. 
• .. 
• .. , , 

• , 
• , 
• , 
• , 

• • 
• .. 
• , 
• • 
• , 

• , 

ElOA --- ESTA --- fJMP --- EJS~ 
EXTENDED LOA£) -. STORE ACCUt.II. JUf.4P & J'Jfo.',jol !;URr(OU 

------- ,---------
LO-D AND STORE THE SYSTt: M ACCUtJiULATORS FROM _t~r'I Tfj:, .,t 

FORMAT: 

wHERE: 

INSTRUCTIONS InE~TIC_l TO THEIR NJVA 
COUNTERPARTS EXCEPT NO ADDRESS LIMIT 
(wvITHIN 32K). 

ElOA AC,ADOP 
ESTA AC,AOOR 
ELOA AC,O,x 
ESTA AC,O,X 
EI!;Z AODR 
EISZ O,X 

EOSZ AODR 

EDSZ O,X 

EJMP ADOR 
EJSiol AOOR 
EJMP D,)! 
EJSf< D,X 

AC IS THE ACCUMIILATOR 
AOOk IS THE AODRESS lA8FL 
0 IS Tt-IE OISPLACF,.,ENT (0 - G7717) 
)( IS THE INDEX ~nDE (O,1,?,3) 

EXAMPLES: 

ELOA ACO,AODRI :LnAD lcn r!Ir.U~HFl'll~ OF 

ESTA AC1,AODf<1 :STORE ACO IN AOIH~ 1 

ELOA AC2.5,1 :LOA!) -C2 .... ITI1 C () iTt I\~ 1 S 

ESTA AC3,10,2 :STOPE AC3 a) If)+-AC? 

ElOA AC.2.15,3 :lOAf) AC3 ~/rof·'lfi'. TS OF 

ElDAOl AtO,ADOKi :lOAO ICO TI1f.i'U AllLJPl 

EISZ lOUR 1 :INCREMENT AOUR! ~K 1 jJ' IF 

EOSZ AODRI :DECREMENT Ar)I)P 1 Stl:.!P IF 

EJfJ.P lDORI :EXTENDED .TUM!" TO .IJI)~ , 

EJSH AOORI :EXTENDED JSR Tn AO()~l 

EJMP 5,1 :EltTENOEO J\J~'" s+-P.C. 



LICE~SEO ~ATERIAL - PROPERTY OF DATA GENERAL CORP01UTION 
0033 HANOO 

01 00721·107070 EJSR 10,2 :E)CTE~DEn JS~ !(j+AC? 

02 000010 
00723·102470 EJMPG) lOOtH :E)CTE",OED J IJ'~P THj\l1J ~ LHh( 

177526 
00725·107070 EJSko) 0,2 :EXTENnEO JSR T "'H<!J AC? 

Ub 100000 

-.. -..... -______ .. _,..- .. ' __ "_40·~_~_'_ .'- -_-___________ .-- -... _ .. _._ .... __ -. . ___ ... 



LICENSED MATERIAL - PROPERTY OF DATA GEi~EwAL CORPORATIOI .. 
10034 HANDO 
01 : ** * E)( TENDED ~R I IPIIS TRlICT H)I'JS * * * 
02 , 

0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2P. 

32 
33 
34 
35 

'.c .... : 
- . 

:EXTF~~ED ME~ORY R£FERE~CE INSTRUCTIO~S ALLOW FOR THF ~ULL ~ 
:OF ADDRESSABILITY (l.f. 32K~) l\oITHOtlT 11l4?LEMENTING I:~nlf;lfC 
:.A 0 D RES SIN G • 

E 

:EXTENDEO MEMORY REFERENCE INSTRUCTIONS TAKE TWO WORns OF Mt~QRY 
:STORAGE VS. ONE ~O~O FOR NORMAL MRI'S. JUST AS MkI'S ARF R~"KF~ 
:DO'\N INTO TWO CATfkGORIFS (l.E. wITH AC'S AND r.YTHOllT AC'S) THi: 
:EXTfNDED MRI'S ALSO FALL INTO THE SAME TWO GROUPS. 

:THOSE REQUIRI~G AC'S ARf: ElEF, ELOA, E~TA 

:THOSE wITHOUT Ar.'S ARE: EJ~P, EJSR, EDS7, EISZ 

:THERE ARE TWO FORMATS FOR EXTENDEO MRY'S: 

:FnRtoiAT 1: INST (@) DISP INDEX -ow- T i'J S T [ ~ ) A r I" I S P J hI I) F X 

:FORMAT 2: INST [~] ADDRESS -OR- T N S T [@ J A C A LH'W E S S 

;lHE FIRST FOR~AT IS USED ~ITH THE SPECIFIFD ~nDf OF INDE~I~~ 
:(0,1,2,3). ~HEI\i THE SFCONO FORMAT IS lISEO, THf: ASSEM~ltP ~lIST 
;ATTfMPT TO FORM THE CORR~CT ~ODE OF INDExr~G. THE A~5E~HLfn 
:MnDE ~ILL ALWAYS BE EITHER 0 n~ 1. RULES ARE AS FOLlO~~: 

:MODE IS 1 IF THE cuRRfNT PC AND AODRESS~O LOCATIu~ HAV~ THf 
:SAME ADO~ESS TYPE. THE ADDNESSES MUST BE POTH NREl, IREL, 
fOR AHSOLuTE.. 

; ,.., 0 DEI SOl F THE CUR k E. , .. T F C A PII D THE. A [) 0 q E. SSE () l n CAT hit I D ' J 

:~OT HAVE ~ATCHING AODRtSS TYPES. 

:-MODF IS 1 IF THE ADDRF.SSED LOCATION IS I:J(TEf:hIAl TO ThF 
: ASS E MAL Y (T HIS TOP 1 C C {J V EkE 0 I N I NT f R P ~ 0 G w AM CO "1"~ U ,,: 1 r: A T I (, i. ) • 

;-_ .... ---.- -- .----- -.-~ .. ---~~~~~~~--.---.-. - . 



LICENSED M.TERI.L - PHOPERTY OF D.TA GENEQAL CO~PO~ATIOh 
10035 HU.!DO 
01 • ELEF • 
O~ • LOAD EFFECTIVE ADD~ESS • 

: - --, --- ----
0& • LOAD THE EFFECTIVE ADO~ESS (N!lT THE CONTEI~T.S ) I i>J T () • 
07 : THE INOICATED ACCU~ULATOR. 
08 . . . 

~ Oq • POSSIBLE ACCUMULATORS: 1 AC1 , 
10 • ~ - AC2 , 
It • 3 - AC3 , 
12 , o - ACO 
13 
14 • FORMAT: , 
15 : ELfF .C,AOOP. 
If, • ELEF AC,O,)( , 
17 
18 • WHE~E: • 
lq • AC JS THE lCCUf\o'Il.ILlTIlR • 
20 : AOOR IS THE. AOu"E~S LABEL 
21 • 0 IS THE. o I 5 P L 1 C F ME.>; T (0 - 11171) • 
22 • X IS THE INDEX HOOF (0,1,?,3) • 
23 
24 • EXAf.;PLES: • 
25 
2& 007~7'162470 ELEF lCO,ADOi(1 :LOAD A(~uOR1) 1~ ACt' 
27 07752~ 
?P. 00731'16&470 ELEF AC1,5,1 :UlAO A(PC+5) li-J Ar 1 
i 000005 

J733'177070 ELEF AC3,10,2 :LnAn A(1U+Ar2l11~ Ae3 
~, 000010 
32 00735'173470 ELEF AC2,15,3 :LnAD A 111j+Ar.3) I:~ AC? 
33 000015 
34 
3~ 00737'1&~470 ELEF@ lCO,IOOR'1 :LOAD Y:."IQECT ~r\l AOI)l<~S 

36 177'512 
37 :T"4RlJ In''iolt 

' •••• ow. ~_. __ • ___ •• ___________ '!'_~ ___ ._,__~---.-.---.-- .. - __ " __ . ____ ...... -.,-.- __ -- ...... __ ... _ . __ ..-. 



lICE~SEO MATERIAL - PROPERTY OF DATA GENEkAL CORPORATIO~ 
10036 HANDD 
01 
02 ,. 

Ob 
07 
06 
09 
10 
11 
12 
13 
14 
15 
Ib 
17 
18 
19 
20 
21 
~2 
23 
24 
25 
2b 
27 

007111'100010 

0(·742'150010 

00743'114010 

000001 

• , 
: 
: 

• • 
• , , , 
• , 

• , 
• , 

• , 
• , 
• • 
• , 

CST1= 

THE 

ADJ 
AnD I~MFotATE 

------~ 

CONTENTS OF THE IMMEf)IATE PAQA~ETER IN lHI~ INSTHUCT 
ARE AUDEO TO THI::: UNSIGNED 16 BIT NlIMRtr.> JtJ H.E 
DESIG~ATED ACCUMULATOR. THE CARRY BIT WE~~rNS 
UNCHANGED. THE IMMEf)IATF. PARAMETEk "'lJ~l hE 
IN THE RANGE OF 1 - 4. 

FORMAT: 
AOI N,AC 

N IS THE IM"lE'OJATE VALliE (1 - 4) 
AC IS THE OE~IG~ATEO ACCU~ULAT0r.> 

EXAIv.PLfS: 

ADI I,ACO ;Ano ONE 1t) ACO 
. 

ADI 3,AC2 :ADO 3 TO AC? 

ADI CST1,At3 :Ar)f) CST1 TO ,.r~ 

1 



LICENSED MATERIAL - PROPERTY OF DATA GENERAL COwPORATION 
10037 HANDO 
01: AoOI 
02 : EXTENOE~ _DDI I~ME~IJTf 

• THE CONTfNTS OF THf t~~EOI.TE FIELO (IN • T.-41S caSE lHF-
06 , WORD OF ThE IhST.) ARE AODEO TO T~F.OfSI~~ATfD 

2r~D 

07 , 'CCU~ULATOR. THE CAP~Y 81T REMAINS V~_fFtCTrD. 
08 • NOTE: T~f IM~EOI-TE V'LU~ IS ~O LONGFw LI~JTfU • 09 i"·-· , TO I - ... 
10 
11 : FOR.",T: 
12 • lOOI I,lt • 
13 
14 • WhERE: • 
15 • I IS T"'E 16 BIT 5IG"JED I~~Ei)J ATE FIt:Lli • 
16 • AC IS THE OESIG~ATEO .CCU~ULATO~ • 
17 
18 • EXAMPLES • 
19 
20 00744·163770 'ADOl 500.1(0 :AOD sno TO Acn 
II 000500 
22 0074&·173770 AOOl ~77,lC2 ,AnD 377 TO JC? 
23 000177 
24 00750·177770 AOOl 776,AC3 :Ano 776 TO AC~ 

25 000776 

~--.. - ~ ... -;- ____ --O--"---:--_~:7 ..... __ --.----.--...,...,..,------..... _., .. _--. __ .- -.~" ... --.---.- .. - .•. ", .. ", ..... -. 



LICENSED MATERIAL - PROPERTY OF DATA GfNERAL CORPOPATION 
10038 HANDD 
01 
02 , 
,. 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

00752·120110 

00753·174110 

on75"·1l0tlO 

• • 

J 

• • 
• • • • 
• • , 
• • 
• • 

• • 
• • 
• • 
• • 
• • 
• • 

. r- ..... -..----r--· -------.. - ... -~~. --- -- .. 

S~I 
SUBTRACT IM~EOTATE - - ,------

THE CONTfNTS OF THE IM~EnIATE FIELD A~E SURTRACTFl> 10 TH 
NU~8ER CONTA INED IN THE nESIGNATEO ACC"''''ULA TOt.l. 
THE IMMEDIATE VALUF IS Lt~JTED FRuM 1 - II. 
THE CARRY 81T R~M4INS UNCHANGED. 

NOTE: THERE IS NO EXTENDED SUBTRACT '!MMED14 TF (~Hrll '?l. 
10 ACCOMPLISH THIS, USF _N AnDY WI A NFGAllv~ 

NUMBER. 

FOfU,AT: 
581 N,AC 

WHERf: 
N IS THE IMr-IfDJATE VALUE FPor ... 1 - " 

.AC 15 THE OESIGNATEO ACCUMULATOP 

EXAMPLES: 

S81 2,ACO 

SBI 4,AC3 

SRI CST1,AC2 

• 

:5USTRACT 2 FROM ACO 

• • 

.. 

.. 



LICENSED MATERIAL - PROPERTY OF DATA GENERAL COHQuRATION 
I003Q HANDO 
01' MUL 
02: UNSIGNED ~ULTIPLY 

Ob 
07 
08 
OQ 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
;Ha 

'. }-:-

00755·143710 

r , 
• • , , 
r 
r 
• • • • • • 
• • • • 
• • 
r 

• • 
• , 
• , 
• , 
• , 

• , 

---
-----------------

T~E 16-BIT UNSIGNED NUMBER I~ ACt IS MULTIPLltD ~y THE 1~' 
UNSIGNED NUMBER IN AC2 TO YIELD A ~2-AJt I~TEN
MEDIATE RESULT.THE l~-eIT NU~BER IN Acn T8 ADOED 
TO THIS P~OOUCING THf FI~Al RESULT. THAT f<'FRIII. T 
IS A 32-81T UNSl(;NEU NLlMqER oCCUPYrN~ ACO I!. ACI. 
8IT 0 OF ACO IS THE HI(;H-ORDER & BTT 1~ nf A~l 
BECOMES THE LU~ ORD~~ ~OQTION nF THf ~F~ULT. A[~ 
REMA INS Ui~CHAN~ED (AS OU~S A(3). BE C A liSE THF 
RESUL TIS DOUBLE-wOwD VALUE, UVERF L~'" C A"'j·ill 
OCCUR. 

FOR,"'T: 
~lIL 

NOTE: THERE AWE NO PAwA .... ETEkS or., T"'I~ J·\lRTRuCT Jut!. ALL 
REQUIRFD HfGl&TERS &HuiJLO ~E PRELOA~EL> bF.H'''<F 

MUL 

E X E C lIT I I. G T t1 I 5 INS T R II C T 11")." • 1 F N () T r1 I 1\ ~ ISH, 
RE ADUE.t> FRO'" lCO, IT SH!hJlL> bF Zt.RUFL> 'lilT: 
SUeD lCO,lCO. 

SELF-EXPLANITORY 

.--.------~..----------.---.-----.------~ ...... --- ... ---~ .. --.-



LICENSED f.i':' 'El\i .. i.. ... PROPERTY OF DATA GENEwAL CORPI)RATION 
10040 HANDO 
01 
02 ,. 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 00756'077201 

• • 
• , 
• • 

• • 
• • 
• , 
r 
• • 
• , 
• , 

• , 
• , 

• • 
• • 
• • 

• , 

THE 

MULS 
SIGN~D ~ULTrpLY 

---
---.-.~--

l&-BIT 2'5 CO~PLIMENT NUP.~~ER It..! AC1 IS .... dILTIPL TE" IH 
THE 16-BIT 2'5 COMPLI~ENT NUMBER I~·AC? YIELnlNG 
A 32-8IT INTEkMEOIATE RESULT. TH~ l~-~IT SI~~FU 
~'S COMPLIME~T NUMRER IN ACO IS AUnED TO T~IS 
GIVING THE FINAL RESULT WHICH OCr.UPIFS ACO ~ ACI 
BIT 0 OF ACO IS THE SlGN BIT ANU BIT 1~ OF ACl 
IS THE LOw ORDER BIT OF THE RESULT. 

FORMAT: 

NOTE: 

~UlS 

AS WITt-! MUl, THEqE ARE h'" PARA~'f.TERS. At':CIJH-'LAT 
ACO,AC1,AC2 AqE AS5l.1f'1"~ED TO ~E LUADEn Pin(l!( TO 
THE E~ECVTION OF THIS IN~TROCTJ~N. 

EXAMPLES: 
'-'LJlS 

SELF-EXPlANITORY 



LICENSED MATERIAL - PROPERTY Of DATA GENERAL tORPOR4TIO~ 
10041 HANOO 
01 
02 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 00757·153710 

• • , 
• • , , , , 
• • 
• • 
f 
• • 
• • 
• • 
• • • • 
• • 

DIV 
UNSIG~ED DIVJO~ ---

THE 32-8IT UNSI~NEO NUM~E~ CO~TAINEO IN ACO.~ ACl I~ 
DIVIDEO BY THE 16-81T UNSIGNED NUMSEP l~ 
AC2. THE QUOTIENT AND REMAINDER ARE l~-HIT 
NUM8ERS RESIDING IN ACI , ACO RESPF(TIVtLY. 
THE CAR~Y BIT IS SET TO O. THE CONTEhTS 

FORMAT: 

NOTE: 

OF AC2 REMAINS ~~CHANGFD. 

OIV 

THERE AHE NO PARAMETE~S FOQ ThIS INSTWIICTlnl.. A 
ACCUMlJlATORS ARE ASSlJ~fD PAElOADfD SfFn,..F EXFClll 
OF THIS INSTRUCTION. BEFORE THE OIVIUE, ACO 15 
COM~A~ED TO AC2. IF ACO > AC2, A~ OVlPFlUt 
CONuITJON IS INDICATEO. TWE C'H~Y dlT IS SET 
TO 1 AND THE OPERATION I~ TERMI~ATEO. 

EXAf04PLES: SElF-EXPLANITORY 

DIV 

-- .. -~ ...... - - --.--- -. - - ~---~---~ .-. 



LICENSED MATERIAL - PROPERTY OF DATA Gf~ERAL CORPO~ATIO~ 
10042 HANDO 
01' DIVS 
02: SIGNEO OIVIOE 

06 .. 
07 " 

.08 
09 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2" 
25 
26 
27 
?~ 00760'077001 

, , 
• , 
• , , 
• , , 
• , 
• , 
• , 

• , 
• , 

• , 
• • 
• • 
• , 
• • 
• • 
• • 

• • 

------,----
THE 32-81T SIGNED 2'S COMPLIMENT ~UMRER CO~rAl~ED If' ACO 

ACI IS OIVIOED BY THE 16-81T SIGNED ~'~ CO~PLI~E 
NUMBER IN AC2; THE QUOTIENT & REMATNntR AWf SlG~ 
16-81T NUMBERS GCCUPYING ACI & ACO ~FSPtC'JvELY. 
SIGN OF THE QUOTIENT ARE DETERMINED ~y AlhE~kAJC 
RULES: SIGN OF T~E REMATNOER IS ALWAyS T~F S~~E 
AS THE SIGN Of- THE gUOTI!!~T E)CrEPT A ZEk(l VAl. lit: 

FOR~1AT : 

NOTE: 

IS ALWAYS POSITIVe. 

OIVS 

THERE ARE NU PAkM''IETEI(S ~OR THIS I~STFmCTJOI~. A 
ACCUMULATOPS ARE ASSUM~ifl) P~ELOAOED PiHOIoi Tn 1hc 
E)(EC1I1IDN Of THIS INSTRUCTION. IF 1HI: r..iAG"'JTuF)~ 
OF THE QUOTIENT IS SUC~ T~AT IT WILL ~nT FIT I~T 
ACI. OVERFLOw IS INDICATED 8Y THE rAR~Y BIT REJ~ 
SET TO 1 A~D THE OPERATlt}1\; BEING TE..c'''INATFO. Ttl 
CONTENTS OF ACO & ACI AHE UNPkFDICTABLF. 

EXAMPLES: SELF-EXPLANITORY 
DIVS 

i'~-' - ---;.-~ - ..... ~.-.- .. --•• .-.-~.--... __ ~ ___ ---.-________ •. _-_.. - ~ - __ ._-. _____ -..,._- ... -_ ... ~._ ............ __ _ 



LICENSED MATfRIAL - PROPERTY OF DATA GEhERAL CORPORATION 
10043 HANDO 
01' OIVX 
02 : SIG~ EXTEhO ANO OIVIOE 

\. -
07 
08 
09 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 00761·137710 

. -

, 
J , 
J 

: 
• • , 
• • , 

- --- .. 
----------.-----------------

THE SIGN OF THE NUMBER IN ACt IS EXTENOED I~TU lto 
By PLACING A COpy OF BIT 0 IN ACI INTU 
EACH 81T OF lCO. AFTEP SIGN EXTENSION A 
SI~NEO OJVIOf IS PE~FORMED. 

FORMAT: 
DIVX 

NOTE: Tt1E~E ARE ~O PARAt-~ETERS FOq TH J S I NSTklJCT I Of\>. AF T 
EXECLJTIO'" OF THIS INSTwuCTIl.IN, THe CO • .JTif-nS OF 
ACO & 'Cl ~ILL CONTAIN THE RESULT AS I~ OIVS. 

SELf-EXPLANITORY 



LICENSED MATERIAL - PROPERTY OF DATA GfNERAL CORPO~ATION 
10044 HANDO 
01 r HLV 
02 r HALVE ACClI~tjLaTOR 

06 
07 
08 
Oq 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
Iq 
20 
21 
22 007&2'143370 
23 
24 00763'147370 
25 
2& 007&4'153370 

• , 

r , 
r • , 

• • 
• , 

• • 
• • 
r 
• , 
• , 

• • 

- --
THE SIGNED 2'S COMPLI~ENT NUMdER CONTAINED IN TH~ r~~lG~ 

ACCUMULATOR IS DIVIDED BY 2 AND R()LI1>Jntn TOI"AiiD 0 
THE DESIGNATED ACCUMULATOR CONTAINS ThE RtSUlT. 

FORMAT: 
HLV AC 

WHERE: AC IS THE OESIGNATE~ ACCU~UlATUH 

NOTE: IF THE NUMBER IS PQSITIVE, DIVISTDN IS 
BY SHIFTING THE NU~BE~ RTGHT I BYT. 
DIVISION IS ACCO~PLISHEO BY NEGATING 
IT kIGttT 1 BIT A~O ~EGATIN~ IT BACK. 

AfCrl'-,F'L I S..,t 
I F r~ EGA T 1 V E 
IT, SI-'IFTli-J 

EXAMPLES: 

HLV ACO :DTVIDF ACO fV 2 

HLV ACl :DIVTOE ACI ~y 2 

HLV. AC2 :D1VIDE AC? p." ~ 

~------.--~~~-.-------~--------- --



LICENSED MATERIAL - PROPERTY OF DATA GENERAL COw~ORATIOI~ 
10045 HANDO 
01 
02 • , 

; 
07 ; 
08 ; 
09 
10 J 
11 : 
12 
13 : 
14 ; 
15 : 
16 
17 ; 
18 
19 00765'143770 
20 000177 
21 00767'147770 
22 000377 
23 00771'157770 
24 000070 
25 
26 
27 000070 oeT70= 

ANDI 
ANO JMMEOI.TE ---
-------~ 

THE DESIGNATEO ACCUMULATO~ IS ANOEO ey T~E I~~FUIATF fI~ 
WHICH IS TREATED AS A 16-81T QUANTITY. THIS 
RESULT IS PLAtED I~ THE DESIGNATEO ACCU~UL~T~~. 

FORMAT: 
ANDI I,At 

WHEiotE: 
I IS THE IMPi,EDIATE V_LIJE (t WUJ?I)) 
AC IS THE OESIG~ATE~ ACCU~ULATO~ 

EXAMPLES: 

ANDI 177,ACO :UJU 177 AGATN<;T Aeo 

ANDI 377,ACI 

A tv!) I oeT70,AC3 :AND VALliE OF nCT70 

:AGAIt~ST AC3 

70 :OCTAL 70 



LICENSED MATERIAL - PROPfRTY OF OATA GFNERAL CORPORATION 
10046 HANDO 
01: lOR 
02: INCLUSIVE OR 

: , ,------_._----
06 • THE CONTENTS OF ACS ARE INCLUSIVELY OR'O • 
07 J OF ACO wITH THf RESULT PLACED I~ 

08 
09 • FORMAT: , 
10 • lOR ACS,ACO , 
11" 
12 • WHEtotE: , 
13 • ACS IS lHE SOURCF ACCU""UL_TOR , 

~IlH ThE 
ACO. 

14 • ACO IS THE DESTIN_lION ACCUMllLATn", , 
15 
16 • EXAMPLES: , 
17 
18 00773'104410 lOR ACO,ACI :Ir)R ArO AGAJ:-JC;l 
19 
20 00774'130410 lOR ACt,AC2 :I(\1't ACt AGA H!!=: 1 

21 
22 0077~'154410 lOR AC?,AC3 :lOIoi AC2 AGAIhi!=:T 

Cur'TF.i~ 

ACt 

AC2 

AC3 



LICENSED MATERIAL - PROPERTY Of DATA GENE~AL CORPOR'TI~N 
10047 HANDO 
01 
02 

.. " 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
?2 
23 
24 
2~ 
26 

.< 

00776'103770 
000377 

01000'107770 
000776 

01002'117770 
000070 

.... 

• , 
• , 
: 
: 

• , 
• , 
• , 
• , 

• , 
• , 

• , 
• , 
• , 

• , 

IORI 
INCLUSIVE OR I~MnfI'TE -- -

-------------------
THE CONTENTS OF THE IM~EDIATE FIELD ARE T~EAlfn 

VALUE ANn INCLUSIvELY OR'O AGAINST l~E 
DESIGNATED ACCUMULATOR: THE RESULT I~ 
RETAINED IN THE DESIGNATED ACCUMULAT~k. 

FORMAT: 
IORI I,AC 

WHfHf: 
I IS THE IMj~EOIATE VALLIE 
AC IS THE OESIGNATE~ ACCU~ULATuP 

EXA~PLES: 

IORI 377,ACO ;IOR 377 AGAli"ST Aru 

IORI 776,ACI ;IO~ 776 ASA H.ST AC! 

IORI OCT70,AC3 :IOR THI: VALUE OF oe110 

;AGAINST AC3 

-- "-'-" ... _--- ...... - .. "- -----~-~---.---- ... -., 

AS t. 1"-



I' • 

-LICENSED MATERIAL - PROPERTY OF DATA Gf.NF.RAL CORPDQ~TION 
!004A HAfI4DO 
01: XOR 
02: EXCLUSIVE OR - --

r -,--------
0& 

~ :~._ "i~ .• 

07 · . THE CONTENTS OF ACS ARE ExCLUSIVELV OR"O , AG AT t,,!, 1 
08 • THE CONTENTS OF ACO l-tITH THE RESIJLT , 
Oq • BE Ir'JG PLACED IN ACll. • '. ., 10 '-. 
11 : FORMAT: 
12 • XOR Acs,Acn , 
13 
14 • WHERE: , 
15 • ACS IS THE snURCE ACCU~ULATOR , 
1& • "CO IS THE DESTHJATI1N ACClfto"UL A Tfli( , 
17 
18 • EXAMPLES: • 
lq 
20 01004'104510 XOR ACO,AC' ;lCOR lCO AGA Ir>JS T ACI 
21 
22 01005"130510 XOR Atl,AC? :XOR ACI AGAJrvST AC2 
23 
?4 01006'154510 XOR AC?,AC3 :XOR AC2 AGAIh,ST Ar.3 

.. '----'--'-.-"---.-~.--........--

THE: 



LICEhSEO MATERIAL - PROPERTY OF DATA GENEwAL CORPU~ATI0~ 
10049 HANOO 
01' KORI 
02, EXCLUSIVE OR l~MEDIATE 

, ,,-
0& , 
07 , 
08 , 
09 , 
10 
11 • • 
12 • • 
13 
14 • • 
15 • • 
1& , 
17 
18 , 
19 
20 01007·123770 
21 000~77 
22 01011·127770 
23 000177 
24 01013·137770 
25 000070 
2" 

- -- -
THE CO~TENTS OF THE IM~EOIATE VALUE ARE TRFATEn AS A 1~

QUANTITY AND EXCLUSIVELY OR·O "ITH THE CON1E~1~ 
OF THE DEStG~'ATED ACCUMULATOR WITH l~E kEStlL T 
BEING PLACED IN TH_T ACCUMULATOR. 

FO~MAT: 

KORI I,AC 

WHERE: 
J IS THE IMMEDIATE VALUE (1 ~OPD) 
AC IS THE DESIG~ATEO ACCUMULATQP 

EXAMPLES: 

KORI 

XCIRI 

KORI 

377,ACO 

177,ACI 

OCT70,AC3 

;XOR 377 AGAI~Sl ACo 

;.OR THE vaLUE OF OCT70 



LICENSED MATERIAL - PROPERTY OF DATA GENERAL COQPORATIO~ 
10050 HANDO 
01 
02 

06 
07 
08 
09 
to 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2~ 

01015'104610 

01016'13061(\ 

010'7'154610 

• , 
• , 

: 
• , , 
• , 
• , 

• , 
• , 
, 
• , 
• , 

• , 

THE 

ANC 
ANO WITH COi'llPLA:.,EIIITEO SUll~Ct --

---,---------~--. 

LOGICAL 1'5 COMPLAMENT OF AC~ IS ANO'O ~GAT~ST -CO ~ 
THE RESULT PLACED I~ ACD. IN THIS C~Sf. IF 
COR~ESPONOIN~ POSITIONS IN ACS & ACO AQE SFT 
TO.O & 1 RFSPErTIVELY, THE RESULT WILL ~f 
A 1. ACS REMAI~S UNCHA~GED. 

FOR~AT: 
ANC ACS,ACO 

WHERE: 
ACS IS THE SOURCE ACCUMULATOR 
lCD IS THE OESTI~ATION ACCUMULArn~ 

EXAMPLES: 

ANC ACO,ACI :A~e AeO AGAINST Arl 

ANC AC1,AC2 

ANC AC2,AC! 

---~---- .- -.. ' . 



LICENSED MATERIAL - PROP£RTY OF DATA GENE~IL CORPORATIOi~ 
1005t HANDO 
01' LSH 
02: LOGICAL SHIFT 

Ob 
07 
08 
09 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& Ot020"12121n 
27 
i'~ 01021"155210 

01022·13~210 

.'-' -_.-... - _ ... 

: , 
, , , 
: 
: , , 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

- --
THE CONTENTS OF THE DESTINATION lCCUMULATuF. A~F ShIFT~n 

~({ OR RIGHT DEPENDING UN THE SIGNED 2·5 Cn·I!PLJ~·EI'4T 
NUMBER CONTAINFO IN BITS 8-15 OF lCS. IF T~f 
NUMBER CONTAI~£~ I~ ICS IS POSItIVE, S~IFTI~~ 
OCCURS TO THE LEFT: IF NEGATIVE SHJFTINb IS Tt! 

THE RIGHT: If ZERO. ~O S~IFTING TAr~~ PLAtE. 

FOR ... Al: 

WHERE: 

IF THE/VALUE IS ~ 15, ~u 5HIF1I~G TAK~S PLArf. 
BITS SHGIFTEO OUT A~E LO'ST: VACATED PUSI1I('If·S 
ARE FILLFO .I1H ZEROES. BIT~ 0-7 OF ACS ARE 
IGNORED AND ACS IS LEFT U~C~AN~tn. 

LSH ACS,ICn 

ACS COtJTAINS 1t-te SHI~TIi"G DIREC1JiH"S 
Acn IS THE ACCU~ULATn~ TO AE 5HIFTFO 

EXA~PLES: 

LSH . ACI,ACO :SHIFT ACO ~ASEO ON ACI 

LSH AC2,AC3 :SHIFT AC] BASED O~·AC~ 

ACI,AC3 :SHIFT At] dASFO UM ACI 

- -.- ... -_._ .•. --- .. -~.-. - .--



LICENSED MATERIAL 
10052 HANDO 

- PROPERTY OF OATA GENERAL COHPO~ATIO~ 

01 
02 

.' . 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
?~ 

'7 -

';" " 

01023"131310 

01025"155310 
32 
33 01026"115310 
34 

· , 

• , 
• , 
r 
• , 
• , 
• , 

• , 
• , 

• , 
• • 
• , 
• , 
• , 
r 
• , 

• , 

OLSH 
DOUBLE LOGICAL SHIFT -

THIS SHIFT IS THE SAME AS WITH LSH EXCEPT THAT A 3?-AIT 
ACCUMULATOR IS SH IF TED. THI S ~2-B 1 T Arc lJ~:"L A Tnf( 
IS ACTUALLY ACD '" ACD+l. THE SHIFT VAlIlt I',! AC~ 
CAN BE 1-31. 

FORMAT: 

WHERE: 

NOTE: IF ACO = ACI THEN ACO+l = Ar.2 
IF ACO = AC3 TriF.N ACO+l = AC0 

DLSri ACS,ACO 

ACS CONTAINS THE SHI~TING DIRECTJOf:S 
ACO IS THE ACCUMULA10R PAIRS AS FOLLOnS: 

ACO = ACO,AC1 
ACI = AC1,AC2 
AC2 = AC~,AC3 
AC3 = AC3,ACO 

EXAMPLES: 

OLSH AC1,AC2 :AC2+AC3 ARE SHIFTED BY AC1 

OLSH ACO,ACI :~Cl+~C2 ARE S"'IFTED I1Y Aeo 

OlSH AC2,AC3 :~C3+~CO ARE SHIFTEu UY foe? 

OLSH ACO,AC3 :AC3+Aro ARE SHIFTfu HY "cn 
) :NOTICE ~CCUMULATtJR OVfro'LAP Ht.r~E 



LICENSED MATERIAL - PROPERTY OF DATA GENE~AL CORDORATION 
10053 HANDO 
01 
02 

0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
?O 
21 
22 
23 
24 
25 
26 
27 

01027'105410 

01030'155410 

01031'161410 

• • 

: 
: 
, , , 
: , 
• • 
: 
• • 
• , 

._-- .... - .. --~---.-.- .. ------

HXL 
HEX SHIFT LEFT - - -

------------------
THE CO~TENTS OF THE OESIGNATFO ACCliMULAlO~ APt. S"'IFTH~ B~ 

THE VALUE OF THE IMME'DIATE FJELD. THl~ VAUiE. 

FOR~1AT : 

WHERE: 

CAN BE 'FRO~ 1 - 4. BITS SHIFTED OUT AQE lnST: 
VACATED POSITIONS AWF FILLED wITH 7EPuF~. 
BE C AU SET HIS 1 S A HEX ~ H T F T, 4 BIT S _ ~ F S ;1 JF H:. r' 
FOR EACrl VALUE OF THE IM~EOIATE FIFlO. 
IE: 1= 4 BITS, ~= 8 BITS, 1= 12 BITS, ~= Ih PITS 

HXl N,AC 

NtIS THE OF BITS (X Q) Tt) AE ~HIF1f[} 

AC ~ IS ThE ACClJMIILAT/)r( TO BE SHIF1Fu 
tV 

EXAMPlES:t..,,,,,t 

HXl 0AC1 ,ACI I~ SHTfTEn ltfT 4 bIT~ 

HXl 3,lC3 :AC$ IS LEFT SHIFTFD I? ~I'S 

Hll 4,ACO :ACO IS SHIFTEn nUT (ClEAkF~) 



LICENSED MATEkIAL - PHO~~HT~ uF u~TA GfNEkAL CO~POPATln~ 
!00~4 HANDO 
01: DHXL 
02 : O~UBLE HEx SHIFT LEFT" 

0& 
07 
08 
09 
10 
11 
12 
13 
1" 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
2" 
25 
2& 
27 
~J\ 

01032'105610 

01033'131610 

01034'155610 

01035'161610 

• • 

• • 
• • 
• , 

f 
• • 
• • 
• • 
• • , 
• • 
• • 
• , 

• • 

- - - -
--------------------------

THIS INSTRUCTION FUNCTIO~S THE 54"'E AS THE PPEVIOUS {lIvF 
EXCEPT THE ACCU~lILATOR IS 32 BITS BY lJ~lI"G 

FORMAT: 

wHERE: 

AC & AC+l. 

OHXL N,AC 

N IS THE hUMRER OF ~TTS ex q) TU BE SHJfTE 
AC IS THE REGISTEP PArk AS FULLOw~: 

ACO = Aco,aCI 
ACI = AC1,AC2 
AC? = AC2,AC3 
AC! = AC'l,ACO 

EXAMPLES: 

OHXL 1,4Cl ;AC1+AC2 ARE SHIFTFD 4 IHTS 

OHXL ?,AC2 :4C2+AC3 ARE SHIFTEU 8 BllS 

OtiXL 3,AC3 :AC3+ACO ARE SHIFTED 1~ PITS 

OtiXL lIeACO ,ACO+Ar.l ARE SHIFTEI...' II, tiIT~ 

:IE. ACO=ACl - ACI IS CLfM~fl" 



LICENSEO ~ATfRJAL - PROPERTY OF DATA GENERAL CORPORATIQN 
10055 HANOO 
01: HXR 
02: HEX SHIFT RIGHT 

0& 
01 
08 
09 
10 
II 
12 

e' , 

: 
: 
e , 
• • 
• , 

- -
THIS INSTRUCTION FUNCTIONS IOENTICALLY TO ~XL FxCfPl 

THE SHIFTING OCCU"S TO THE RIGHT JNST£A~. 

FORMAT: 
HXR N,lC 

WHERE: 

THA 

13 e 

'" IS THE NU~8ER OF BITS ex 4) TCJ ~E !,t·-!JFTE • 
14 • AC IS THE ArClJMlILATOR TO RE SHIFTFD • 
15 
16 • fXAMPLES: • 
17 
18 01036'105510 HXR I,ACI :ACI IS SHJFTEI) 4 AITS kII; H l 
19 
20 01037'131510 HXR 2,A(;2 :AC2 IS SHTFTEI) R BITS t< 1(.;,.; T 

21 
22 01040'155510 HXR 3,AC3 :AC3 IS SHIFTED 12 iHT~ R1GHT 

23 
24 01041'161510 HxR II,ACO :ACO IS CLEAPED 

~---- .. --.--~---------.- .-- .----:-0:--------------. ----... ---- --------- .. ---- .--- ... -----



LICENSED MATERIAL - PHOPERTY OF DATA GE~ERAL CORPOQATIO~ 
1005ft HANDO 
01 J OHX~ 
02 J DOUBLE HFX SHIFT PIGHT 

, . J , - --
. --

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
;:tJ! 

• , , THIS INSTRUCTION FU~CTIONS IDENTICALLY TO THf nHxL E'CEP 
THAT TH~ SHIFTING OCCU~S TO Thf RIGHT. 

• • FORMAT: 
• 

.-: ~ .. • DHXtl "',4C 

• • WHERE: 
• • N IS THE NUMBER OF ~JTS (X ~) T0 BE S~JF'f 

J AC IS THE ACCUMULATOR PAIR AS fnLlu~S: 
• • lCO = lCO,lCI 
• • ACI = AC1,AC2 
• • AC2 = AC:?,AC~ 
• • AC3 = _C1,ACO 

• • EXAMPLES: 

01042'105710 DH)(R I,ACI JAC1+AC2 ARE SHIFTE() 4 AITS RIGH 

01043'131710 D~)(R 2,AC2 JAC?+AC3 ARE SHIFTED 8 dJT~ RH~1'i 

01044'155710 DHXH 3,AC3 :AC3+ACO ARE S~lFTEu 1? ~ITS .. -Hi 

01045'161710 OHXR II,ACO ;ACO+ACI AI?E SHIFTEI) 1~ qlT~ iocJG 
:ICO IS CLfAQED 41',0 ~C1=4CO 



LICENSED MATERIAL - PROPERTY OF DATA GE~ERAL CORPORATION 
10057 HANDO 
01 f LOB 
02' LOAD BVTE 

c· 

00 
07 
08 
09 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
l3 
24 
2~ 
26 

". 

.. 
..... 

01046'132710 

01047'162710 

01050'152710 

f 
f 

f 
f 
• , 

f , 
, 
• , 
• , 

• • 

... _.-.... ----- .----.--~__r_~ ____ ~-

- - - " 

c -- \ jI~ 

THE 8-BIT 8YTE ADDPESSEO BV TIiE AVTE POItHfR (~(Ili'~TFQ) ri 
IN ACS IS LOADEO INTO Sirs 8-15 OF ACU: ~lTs 
0-7 ARE SET To ZERO. AC' ~EMAINS IJNr.HAl\lf'E:I". 

FORMAT: 
LOA ACS,Acn 

_HERE: 
ACS 
ACO 

-\ 
CONTAIN.S THE BYTf: POII~Tf~ ("nlt-'TF.ld Tu :·ii\ 
IS THE ACCU~ULAT~~ TO P~CETvF T~~ ~,TE A 

EXAMPLES: 

LOB AC1,AC2 :AC2 IS LO A uEO F RtJ:·' T riF FiYTE 
,AOUPESSEO BY At1 

LOB At3,Acn ,ACO IS LOADED FHI)a.j TI"iF BYTE 
:AOORESSEO BY At~ 

LOB AC2,AC? 'AC~ IS LUAOF.O FfW'·· T.,F ~YTF. 

:THAT JT '~niv POINTS Tli 



LICENSED MATERIAL - PROPERTY OF DATA GE~ERAL CORPORATION 
10058 HANDO 
01 
02 ,. ... 

0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

01051'133010 

01052'163010 

01053'147010 

... --,.---.-------- ~- . 

• • 
• • 

J 

J 
J 
• • 
• • 
• • 
• , 
• , 
J 

• , 

STB 
STORE BYTE --

Bl1S 8-15 OF ACD ARE STORED IN THE BYTE AUnRES~ED BY THt 
POINTER (BOINTEw) IN ACS •. THE COi\lTENTS OF ArS K 
REMAIN UNALTfkfD. 

FORMAT: 
STA ACS,ACD 

WHE~E: 

ACS IS THE BYTE POH~TE~ (ijOINTFR) TO ~'F .. :fJRY 
ACD IS THE ACCUMIJLATl)w TO RE STORt:.[\ 

EXAMPLES: 

ST8 ACl,AC2 

STS AC3,ACO 

STB AC2,ACI 

:8ITS 8-15 OF AC2 T~ ~F STn~FU 
:AT _DD~ESS CUNTAINED J~ ACt 

:8ITS 8-15 OF ACO TU bF STnhE~ 
:AT ADDRESS CONT~l~EO TN AC3 

:tUTS 8-15 OF ACt TO ~F Sl'"l;':EIJ 
:AT ADDRESS CONTAI~EO T~ Ar? 



LICENSED MATfRIAL - PROPfRTY OF DATA GENERAL CORPORATION 
10059 HANOO 
01 
02 

Ob 
07 
08 
09 
10 
11 
12 
13 
14 
IS 
1& 
17 
18 
19 
20 
21 
2? 
23 
24 
25 
2& 
27 

01054'132010 

01055'172010 

01056'14?010 

01057'1021\10 

• • 

r , 
r 
• • 
: 

, 
• • 
r 
• • • • 
• • 

ATO 
SET 8IT TO ONE - - -

THE 8IT IN MEMORY ADOkESSEO BY T~E 32-81T RIT ~UI~TE~ SP 
VIA ACS & ACO IS SET 10 I. ACS CU~H A I ~s Tt-,f HTG 
OHDER 1& BITS AND Acn CO~TAINS THE LPN-0~Of~. IF 
ACS AND ACD AkE THE SAME, THEy REPRE ~~ "ll T""t: lOr. 
ORDER BITS AND THE HIGH-OROER ARE ASSIWME n ('. 

FORMAT: 
BTO AC!;,ACO 

WHERE: 
ACS IS THE HIGH-ORDER 16 SIT5 T f" THE A[)I)~t:SS 

ACO IS THE LOW-ORDEQ 16 BITS h. T!"if AOIH.t: s~ 

EXAf04PLES: 

BTO AC1,AC2 :THE iiIT AOtJRESSFil bY .C1-AC;:> TS 

BTO AC3,AC2 :THE RIT AOOQE5SflJ BY .C~-AC? IS 

BTO AC2,ACO :THE BIT AOORESSFU F!Y .L?-ACf) IS 

BTO ACO,ACO :THE BIT AnI)RES~FU fH ACO IS 

..... ---.------.. --~ .... -----.-.---.---- .. -...... -.- -.-...... _ .. -..... ...- . 



LICENSED MATERIAL - PROPERTY OF DATA GENE~AL- CORPORATION 
10060 HANDO 
01 
02 

06 

.. • 
• • 
: 
: 

: THIS 

BTl 
SET BIT TO lE~O 

--------------------
INSTRUCTION FUNCTIO'-JS JOENTICALLY TO THF P~~Vl()ll~ 

07 f EXCEPT THE BIT IS SET TO ZERO HolSTEAD. 
Ot' 
Oq • FORMAT: • 
10 • RTl ACS,ACO • 
11 
12 • wHERE: , 
13 • ICS IS THE: tilGH-n~OER 16 RJP\ OF AOuRfSS , 
14 • ACI) IS THE LOW-Ot<DfQ 16 BITS OF AOIHot'E SS • 
15 
16 • EXAMPLES: • 
17 
18 01060'132110 BTl AC1,AC2 :THE BIT ADDRESSFD HY ~CI-AC? 
lq 
20 010"1'142110 BTl AC?,ACO :THE tHT AI'lDRfSSrl) rlY H.?'-~C(l 

21 
22 01062'16*:-110 RTl at3,ACl :TtfE BIT AOURf:.SSEi) IH AC3-4Cl 
23 
24 010f.3'102110 BTl ACO,ACO :THE BIT ADDRESSf:.D BY ACO 

••• ,--- .--.--•• --_ .. - --- --•• - • - - -.- ---- ~.-- ~ •• -- ,.- - -.-.- ~-- ... ,-- ~'---.--.---- - •• < -. - - •• - .,.. •• - ---

0 

IS 

I~ 

IS 

IS 



LICE~SED MATERIAL - PROPERTY OF DATA GENERAL COkPORATION 
10061 HANDO 
01' SZR 
02' SKIP ON ZERO ~IT 

'--

• • 

---------------------
06 • THE 32 8IT POINTER FOR~EO 8y ACS+ACD IS lISEO T I'J Ar) [' I'f F ~ S • 
07 f TO TEST FOR A ZERO RIT. IF THE RIT T S ZE to( [" Tt-fE 
08 , NEXT .vOKD IS SKIPPED. IF THE BIT IS lJr~ E , C (11\' T t; a 
09 • DROPS TO THE HE.T SEQUENTIAL WOkO. • 
10 
11 J FORMAT: 
12 • SZB ACS.ACO • 
13 
1" • WHERE: , 
15 • ACS I~ THE t-IJGH-ORDEQ 16 tHTS OF T"'I: I·~F ... ~n , 
16 • ACD IS THE LO~-C'wOEq 16 B TT!:; ()F THt. ·"'F .\. • All • 
17 
18 • EXAMPLES: • 
19 
20 0106"·132210 SZB AC1,AC2 ;SKIP NS~ JF A(AC1+AC21 ] S CI 
21 
22 01065'162210 S2B AC3,ACO ;SKIP NSW IF A(AC3+ACOl IS 0 
23 
24 01066'146?10 Sl8 AC2,ACI :SKIP "'S~ IF A(AC2+At:1) IS u 

.--... - .. - _ .. - _. -~--...-~--~-- ~~. ~"--.-.--------..... -- •.. -- - .. - ... - .......... -



LICENSED MATERIAL - PROPERTY OF DATA GFNfRAL CORP~~ATln~ 
10062 HANOO 
01 
02 

,. . 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

01067"132770 

01070"172110 

01071"116770 

01072"126710 

• , 
• , 
• , 

• • • , 
• • 
• • 
• • 
• • 
• , 
• • 
• , 

• • 

5~13 

SKIP ON 

---------_._--------------
THE LOCATIO~ IN ME~URY ADDRESS 8Y THE 32-~IT alT ~"I~TE~ 

OBTAINED FROM ACS+ACD IS TESTED FO~ ~ NO~-lERU 
8IT. IF NON-lEwD, THE NEXT SEPUE~TI~L wOQ~ I~ 
SKIPPED: ELSE CONTROL PASSES TO THE NS~. 

FORt-AAT: 
SNB ACS,ACD 

wHEHE: 
A C 5 J 5 THE til G H - 0 ROE ~ 1 6 B J T S () F T I-i E ~1 ~ • j • ~ I) 

ACD IS THE lOW-ORDE~ 16 ~ITS OF T~t ~~~. AD 

E)(U~PlE5: 

S~B AC1,AC2 :5KIP N5~ IF A(Arl+AC21 = 
SNB AC3,AC2 :5KIP NS~ IF AfAC3+Ar2) = 

ACO,AC3 :5KIP ~s~ IF A(ACO+Ar~l = t 
sr.J8 ACt,ACI :SKIP NS~ IF AfA(1) = 

~~ ... -----.----.-.-----.-- ----".- ---



LICENSED MATfRIAL - PROPERTY OF DATA GENERAL C~~PORATION 
100&3 HANOO 
01 
02 

" ... 
0& 
07 
08 
09 
to 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 

• • 
• • 
• • , 

~ J 
• , 

. '. 
J 
• , 

• • , .. , 
• , 

01073'1!2310 

01074'lf~2:!110 

01075'102310 

SlB() 
SKIP ON Zt:.~O 8IT AND SET TO ONt - -

-------
THIS INSTRUCTIOU WORKS IOENTIC'LLY TO ~HE Sl~ f~rEPT T~A 

IF Ttoft=:· 8IT IS FOUND TO ~I! lERO, 11 l~ !;tT Tt) Ot-IE 

SZRO ACS,ACD 

WHEJ\E: 
AC5 IS THE HIGM-ORnEQ 1~-HTT~ OF THE ~F~OkY 

lCD IS THE LOW-O~DE~ 1b-~I1S OF TH~ ~~~nkY 

EXAMPLES: 

Sl80 AC1,AC2 :A(ACt+AC21 JS TESTED A~O ~tT 

5l~O AC3,ACO :ACAr3+ACOl IS.TESTfO AliI') HT 

SlBO lCO,ACO ;l(ACO) I 5 1 f 5 TEO A ;111) SF T 

.. _. ----~.--~.--.-. ------------- .. --.. ._. ------ -.. 



LICENSED MATERIAL - PROPERTY OF OATA GEN£~AL CORPORATION 
10064 HANDO 
01 
02 

t" • 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

·27 
:»~ 

, 0" 

.,; - .. 
': . 

01076·132410 

01077·162410 

01100·126010 

, , , 
, 
• .. 
• .. 
• .. 
• .. 

• • 
• .. 
• , 
• .. 
: 

• , 

- ---.-----_._--_.- .-.- -_. __ ..... 

LOB 
LOCATE L~AD ~IT -- -

--------------------
THE COinENTS OF ACS IS SCANNED FOR HIGH-OR"~P 1fPllF"S AfolD 

A HUMBEM EQUAL TO THAT FOUND IS AUDED Tu THt 
SIGNED 21'S COMPLIMENT VALUE IN ACO. 
ACS RE~AINS UNCHA~GEO UNLESS ACS & ACO 

THE SA"'E. 

,FORMAT: 
LOB ACS,ACO 

WHERE: 
ACS IS THE SOURCE ACCUMULATOR T0 ~~ I~SP~CTE 
ACD IS hiE OESTI"'ATIOi'4 ACCII,o\ULATf"lR TU FIE AOj) 

EJ(A~PLES: 

LOB AC1,AC2 

LOB AC3,ACO 

LOB AC1,ACI 

,. 
:ACI IS SCANr.jEO A:~D THF 
:COUNT AOOED IN AC? 

:AC3 IS sca~NfD A~n THF 
:COUNT A~DF.O TO ACO 

:ACI IS ~CANNEn A~n THF 
:COUNT I~ ADOfD Til ACt 
:CHANGIi\l(; T TS TNI rI AL VALliE 



LICENSED MATERIAL - PROPERTY OF DATA GENEHAL CORPO~ATIO~ 
10065 t4ANDO 
01 
02 

Ob 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
~O 
21 
22 
23 
24 
25 
26 
27 
~Q 

011 01 -132610 

01102-162610 

01103-126610 

• • 
• • 
• • 
: 

• • 
• • 
r 
J 

J 
• • 
• • 
J 
• • 
• • 

COA 
COUNT BITS --

THE CONTENTS OF ICS ARE SCANNED FOQ ONe:S A"il> A Mtl\,~tR fr~ 
TO THE A~OUNT FOU"'o IS A'lDED TO THF.'SIr.:'vfO 2'~ 
COMPLIMEfliT VALUE IN ACO. ICS REMAINS 1i1\£:""o,.~Hl 
UNLESS ACS & Aeo ARE THE SA~E. 

FORMAT: 
COS ACS,ICo 

WHERE: 
ACS IS THE SOURCE ACCUMUl AlOR TO fiF SCAO'J'Ef) 
A COl S T tot E 0 E S I ~ A T I 0 ~ A C C U ~ 1.J L AT u P Tl i b F ~ I) I) t. 

EXAMPLES: 

COB ACt,AC2 :eOIJ~IT TIoofE BITS II" ACI 
;HJD AnD wESULT TO IaC~ 

CUB AC3,ACO :COUNT THE 8ITS II. A£:3 
:AND ADO RFSlJLT Til ICO 

CU8 ACI,ACt :COU"JT'THE ~JTS 11\1 AC1 
: A~ID ADD wFSlILT TO t.ro 
; CHAf'IG I NI; JTS J iH T J Al VALLJF 

. -. -~-.-. -....... -~~~~-..--~ -'- .-. 



LICENSED MATfRIAL - PROPERTY OF DATA GENEwAL CORoORATInN 
100"6 tUNDO 
01: LRB 
O? : LOCATE A~D RESET LEA~ BIT 

0& 
07 
08 
09 
to 
11 
Ii> 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
i>4 
25 
2& 
27 

~ .... 

01104'132510 

01105'11&510 

0110&"12&510 

• , 
: 

J 
• , 
• , 
• , 

• , 
• , 

• , 
• , 
• , 

• , 

THIS 

._-------
INSTRUCTION FU~CTIONS IOENTICALLY TO LO~ FxCEPT THA 

THE LEAD BIT ('I') IS SET TO ZERO. THF O~f 
EXCEPTION IS THAT IF ACS & ACD AR~ TH~ SA~E, 
ONLY THE LEAn RIT IS RESET, NO COU~T IS TAk~~. 

FORMAl: 
LRB ACS,ACO 

WHERE: 
ACS IS THE SOIJQCf ACCU~'ULATOR TO ~E ~C4;\lt-'E.D 
ACU IS THE OESTINATIO.~ ACClIrJlIJLATn"" 11) ~E A('\fj 

EXA~lPLfS: 

LRB ACl,At2 

LRB ACO,AC3 

AC1,ACt 

:AC1, I~ SC6f\JNEO IH~D PFSi. T 
:THE COU"T IS Ao£'c:n To Ari? 

:ACO IS ~tANNEO ANn Rl~ET 

:THE C~U~T IS AOPEP TU AC3 

:ACI IS SCANNEn AND ~~~t.T 

:NO COUNT J~ AOOEU Tn ACt 

-----_._- ---- - . ------_._--- ._-- . 



LICE~SED MATERIAL - PROPERTY OF DATA GE~ERAL CORPORATI~N 
10067 HANDO 
01: fUM 
02: BLOCK ADD A~O MOVE 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
it" 

~. 
32 

, , 
r 
, 
J 

J 

; 
J 
• , 
• , 
• , 
• , 
: 

; , 

33 : 
34 
35 01110'162070 
36 000060 
37 01112'166070 
~8 000012 
39 0 111 4 ' 1 72'470 
40 000004 
41 01116'176470 
42 000014 
43 01120'113710 
44 
45 01121'000000 N~TAA: 
46 01122'000001 
47 01123'000002 
48 01124'000003 
49 01125'000004 
50 01126'000005 
51 01127'000006 
52 01130'000007 
53 01131'000010 
-. "1132'000011 

1133'000012 OCTA8: 
000060 CST6(\: 

51 000012 [STI0: 

- -
WORDS IN MEMORY ARE MOVEO FROM O~E LOCATIO~. TO A~U1HFN A 

AN EXTREMEl Y FAST RATE wITH A CONST .~ . .IT F Rut. 

FORMAl: 

lCO ADDED TO EACH WORD MOVED (IF DF&I~~n). 
UP TO 32,71.18 .. O~DS CAF~ BE MOVEO IN I')~ E UP~.RATlnIJ 
ACCU~ULATORS 0-3 ARE ALL US EO AS FnLlONS: 

ACO CONTAINS CO~STA~T TU ~F AonfP 
ACI NU~8ER OF WUROS Tu hF ~JVtn 
AC2 ~OURCE STARTr~~ AUO~ES~ 
AC3 OESTINAlru~ STA~TI~G An~~fSS 

IF ACt IS ~REA1ER THAN 3~,7b8 (lOOOuOU~lAL) 
THE MOVE IS A&O~TEO A~n ~o ACCUMULAln~s 
ARE MODIFIED. FOR EACH ~~RO MOVF.O ACI IS 
OECkEME~TEO ~y 1 AND AC2 K A~3 A~E I~CPE~EflFC 
AY 1. AT THE EN[l OF THE WlVE ACt=" A,'!I' Ar.? It 1r.3 
POINT TO T~E wOkO FOLLO~l~~ THFIR RtS~FCllvf FlEW 
ADDRESSES IN AC2 & AC3 CA~ ~E l~[lIRECT. 

BAM 

EXAMPLES: SELF-EXPLANETORy 

BAM 

PROGRAII'i EXAMPLE: 

FLfF ACO,CST60 :PIIT orTAL 1,(1 FlH~ ACii AD -

ELEF AC1,CS110 t~OV~ LF~GT~ = 10 

ElEF AC2,N~~TAS 

ELEF AC3,OCTAS 

AA.M tOO THE ~JVE 

0 
t 
2 
3 

" 5 
'6 
7 
8. 
9. 
.8LK to. 
60 
to • 

.. __ . .-- .. - .. _------.---------_ .. ----- .~-.- .. - - .-_.- .... -- .- .. --- --. 



LICENSED ~ATERIAL - PROPERTY OF-DATA GENERAL CORPURATIP~ 
100&8 HA~DO 
01 
02 

0& 
07 
08 
09 
fO 
11 
12 
13 
14 01145-133710 

• • 

: 

• • 

RlM 
L11. BLOCK ,",OVE 

~1O-£~lIl- --

TriE BLOCK MOVE IS IOE~TICAL TO THE BLOC~ AnD A~U MO. 

FORMAT: 

EXCE.PT THAT NO ADDITION IS DONE TLJ t:ACH WORII 
THEREFORE ACO IS NOT USEO. 

BLt-1 

EXAMPLES: S~LF-EXPLANfTORY 

BlM 



LICENSED MATERIAL - PROPERTY OF DATA GENfRAL C~RPORATln~ 
!006Q HANDO 
01: PSH 
02 : PUSH MULTIPLE ACCU~ULATORS 

l-
Ob 
07 
~8 
:-UUOt146'OOOOOO 
lO 
11 
l2 
13 
14 
15 
lb 
17 
L8 
19 
!O 
!1 
!2 
~3 
~4 

!5 01147'12:311(\ 
~b 
~7 01150'113110 
u~ 

01151'177110 

f , 
• • , 
f 

, 
• • 

• • 
• • • , 
• • • , 
• , 
• • 
• • 

• , 

---
---------,_.-----------------

ACCU~ULATORS ARl PUSH~O O~TO THE STACK STAR~J~~ ~lTM ACS 
AND ENDING ~I1H ACO IN ASCENDING ORufk. 

FORMAT: 

WHERE: 

IF ACS & ACO ARE THE S'~iE, ONLY ONE ACr.IJ~I1LATO~ 
IS ACTUALLY PUS~F.O. 

PSH ACS,ACD 

ACS 
ACO 

IS THE STAR1I""G 
IS THE fl.JDING 
AS FOLLOwS: 

ACt,lC3 
AC2,ACO 
ACt,ACO 
'CO,ACO 

ACCUI-4ULATOQ Ttl PIIS~ 

'CCtJ"'ULATO~ Tu Pl'~'" 

PUSHES ACt,AC2,AC~ 

PUSH£S AC?,AC~,ACO 

~IJS,",E::; AC1,AC?,AC~,"CD 

PUSH!::S -CO 

EXAMPLES: 

PSH ACt,ACO :PUSH ACI - lCO O~Tu STAr~ 

PSH ACO,AC2 ;PUSH lCO - AC2 nNTU STAf~ 

PSH AC3,AC3 ;PUSH AC! Oi~TiJ STACt< 

--.----.-.. -.--.-~--.-.-.----.. -.~ .... ~-.. -----.--- --- :--~-------- .. ----- .. -.-.".-.-- .. ~ .. -" .. ' . __ ..... -- . ...,.-



LICENSED ~ATERIAL - PROPERTY OF DATA GENE~AL CORPURATIO~ 
10070 HA~OO 
(II 
02 

. . 
0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 01152'137210 
23 
24 01153'167210 
25 
26 01154'147210 
27 
?R 01155'103210 

• • 
• r 

• , 
; 

• , 
• , 
• , 
• , 
; 
• , 

• , 
• , 

• , 
• , 
• , 

• , 

POP 
POP MULTIPLE ACCUMULATORS -------------

THE SET OF ACCUMULATORS STARTING WITH ACS ANn FI~f)Pll; ... 1T 
ACD AkE F J LLED wI TH WORO~ POPPED F Rut-' 1 HE S T ~c.1( 
IN OESCE~OING OROER. IF ACS & ACU A~E IHf SA~E, 
OI\.L Y ONE ACCI.MtJLATOk I S PuPPED. Ar.L lIi.'\!L AT [1;0 C\ 
ARE SPECIF1ED, AS IN THE PSH INSTkllCTIOi'., 

F()R~AT: 

~HEHE: 

EXCEPT THEY ARE POPPED I~ nESCENDl~G ORJf~. 

POP ACS,ACD 

A C SIS T H f S TAR T I foJ r, A C C U t001 U l A TO Q T) P () F 
AC {l I S THE. E NIH NG Ace UMUL A TOP T(J POP 

EXAMPLES: 

POP AC1,AC3 

POP AC3,ACI :AC3,AC2,ACI ARE Pn.PPt~ 

POP AC2,ACI ;AC2,ACI 

POP ACO,ACO :ACO 



LICENSED MATERIAL - PROPERTY OF DATA GE.ERAL COkPORATION 
10071 HANDO 
01 
02 

06 
07 
08 
09 
10 
11 
12 
13 
14 

'" .. 

-
01156·103710 

, 
r 
f , 
, , 
r 
• • 
• • 

PSHR 
PUS~ RETURN ADDRESS 
.... - .. 

------._-------------
TWO IS ADDEO TO THf PRESENT VALUE OF THE PPD~~~~ CO~N1E~ 

AND IT IS PUSHEO OhTO THE STACK. 

FORMAT: 
PSHk 

EXAMPLES: SELF-EXPLAfIIITORY 

PSHR 

-. 

~ - ".- -_ .. -- . - ---- ---,..--..,-



LICENSED ~ATERIAl - PROPERTY OF DATA GENERAL COHPORATION 
I007? HANDO 
01 
02 

06 
07 
08 
Oq 
10 
11 
12 
13 
14 
15 
16 
17 
18 
lq 
20 
21 
22 
23 
24 
25 
26 
27 

01157'163710 
000000 

• , 
• • 

• • 
• , 
J 

• , 
• , 

• , 
• , 

• , 

• , 
• , 
• , 
• , 
• , 
• • 

• , 

61 

SAVE 

,pF 
A RETURN 'OE~CRIBED BELOW) IS PU~MED ONTO THF STAC~: 

FORMAT: 

THE VALUE OF THE STACK POINTER IS PlACFO 
IN THE FRA~E POINTfH AND IN AC3. 

SAVE I 

WHERE: I IS A 1~-BIT Uj~SIGiIJ~D INTEGF~ AnUEI'o 
TO THE STACK POINTER. 

A RETURN dLOCK IS AS FOLLOWS 

l"'ORlJtt 1 - ACO 
tflSfltp 2 - A C 1 

3 - AC? 
tI - FF< "".,F.: PUJ,I/TER REFOR~ SAVF (.kJ~", ~4.) 
S - BIT 0 = CAQ~y ~IT 

BITS t-l~ A~E BITS 1-1~ OF AC3 

EXAMPLES: ~ELF-EXPLANITO~Y 

SAVE 0 

. "- .. _- ~ .--- ----- --.---. ---- --------.,..--.----_.- -.~----,.-.--- .-...... ---- -,... -- --_. - - - ...•. -- - ~ . 



LICENSED MATERIAL - PROPERTY OF DATA GEhERAL CORPORATION 
10073 HANDO 
01, MSP 
02; ~OOIFY STACK POl~TFk 

Ob 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

......... 

02161'103370 

01162'107370 

'. 

• • , , , 
• • 
• • 
• • 
• • 
• , 

• • 
• • 

• , 

------
THE CONTENTS OF THE SPECJFIfO ACCU~ULATOR Ai<E IUDEr· Tu 

THE COhTENTS OF THE STACK POINTER A~D THE k~SVlT 
CO~PARED TO THE STACK Ll~IT. IF G~FATEI( THA\! THI: 

FORMAT: 

WHERE: 

STACK LI~lT, A STACK PROTECTION FAULT ]S PF~~UCM 
AS A RESlILT, THE PC IN l+iE FAULT RFTIIt(r~ BLnc,< 
IS THE ADUHfSS ~F lHF ~SP tNSTRUCTJ~~ ~~D T~f 
STACK POINTER IS LEFT UNCHANGEO. 

MSP At 

AC IS THE ACC TO ADD TU T~f STACK POJ~lFk 

EXAMPLES: 

MSP ACO :ADD ACO TO STACK PuJhTc W 

MSP ACI :AOO ACI T~ STACK PU1NTE~ 

~ - ...... - ......... - -~-.----_ ,..-~ -.-_____ -r- __ , ...... - .~--- -



LICENSED MATERIAL - PROPERTY OF OATA GENERAL CORPORATION 
10074 HANOO 
01 
O? 

0& 
07 
08 
Oq 
10 
11 
I? 
13 
14 
15 
16 01163'107710 

: 
• .. 
• • 
: 

• .. 
• .. 
• .. 

• .. 
• .. 

• .. 

POPS 
POP PLOCK -----_._--

FIVE WORDS ARE POPPED OFF THE ST.CK (AFTER HFIN~ SAVED) 
ANO ARE PLACED IN THEIR APP~OPRIATF nFsrINATJG~S 
(SEE SAVE). 

FORMAl: 
POPS 

EXAMPLES: . SELF-EXPLANITUwY 

POPS 



LICE~SED MATERIAL - PROPERTY OF DATA GEhE~AL CORDuRATION 
10075 HANDO 
01: RTN 
02: RE1U~N 

CU, 
09 
10 
11 
12 
13 
14 
15 
16 

-. ~. 

17 01164'127710 

, 
, , , 
• • : . 

- - -
ThE CONTENTS OF THE FRA~[ POINTEq ARE PLACFO IN T~F ~l~C 

POINTER AND A POPE! INSTRUCTION IS flCfCltlEO. 
~ eAfPE 0 V.!.U1E Q.L A..&J II PL ACE D J..!!.-l t:!;... 
~~ ~E P-:::!.::I::N:::T:=E:-R ~ ... 

FOQMAT: 
RT~ 

EXAMPLES: SELF-EXPLANITO~Y 

RTN 

.-

.- ----- -- -.---;-------.- ... ~-....... .--.=-+ ----...---._--



LICENSED MATERIAL - PROPERTY OF DATA GENERAL CORPORATInN 
10076 HANDO 
01: RSTk 
02: RESTORE 

06 
07 
08 
Oq 
10 
11 
12 
13 
14 
1~ 
16 01165"1~1710 

: 
: 

• , , 
• , 
• , 

· , 
• , 

• • 

- -- ~ 

NINE ~ORDS ARE POPPED OF THE STACK AND PLAtEn J~ THfI~ 
APPkOPRIAIE LOCATIONS. 

FOR MORE DETAILED EXPLANATTuN SEE THE ECLIPSF P~O~PAM~fK 
GUIDE - PAGE 3-26. 

FORMAT: 
PSTR 

EXAMPLES: SELF-EXPLAt>41TORY 

RSTR 

,- _ ....... "' ____ , ___ --~. -.-- __ .. __ ...... - ... -_. ~. _____ - ______ ..-..-._-_.-"" ....._·.,...--_w 



LICENSED MATERIAL - PROPERTY OF DATA GENERAL CtlRPORATION 
10077 HANDO 
01; SGT 
02 f S~IP IF ACS GREATER THAN lCD 

, 
06 • , 
07 , 
08 , 
Oq , 
10 J 
11 
12 • , 
13 • , 
14 
15 • , 
16 f 
17 • , 
18 • , 
lq 
20 • , 
21 
22 01166'131010 
23 
24 01167'1"101(\ 
25 
2b 01170'125(\10 
27 

THE 
------------~----------------

CONTENTS OF A~S ANO ACO AHE CO~PAREU AlGFbQ~IClY A~ 
SIG~EO 2'S CO~PLIME~T INTEGERS. IF AC~ IS GwEbT 
THAN ACD, THE NEXT SEQUENTIAL _ORO IS SKIPFtP.; 
OTHERwISE, CO~TwOL PASSES TO THE NS~. 
ACS ANO ACD RE~AIN UNCHA~GED. 

FORMAT: 
SGT ACS"CD 

WHERE: 
ACS IS THE SOuRCE ACCUMUlATOQ FuP CUM~A~Jsn~ 
ACO IS THE DESTINATIO,_ ACCI'''''IJLATCIt;' 

FuR COMP4;cISON. 

EXAMPLES: 

SGT AC1,AC2 

SGT 

SGT AC1,ACI 

JAC~ IS CO~PAREO AGAI~~T ACO 

;ACI IS co~pa~FD AGAI~~l A~l 
; (FRIVOLOUS) 

-- .• ----.~---~--.-.- --"-~~-.,..-----, 



LICENSED MATfRIAL - PROPERTY OF OATA GF~E~AL COHPORATln~ 
10078 HANDO 
01 
02 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
~2 
23 
24 
25 
26 

01171'131110 

01172'141110 

01173'175110 

• , 
• • 

• • 
• • 
• • 
• , 

• • 
• , 

• , 
• • 
• , 
• • 

• • 

SGE 
SKI~ IF ACS GkEATER THA~ O~ EQUAL Aen -

----~---------------------,-----------
THE SIGNED 2'5 COMpL. Nu~~ERS IN ACS AND Arp ARE cn~PARE 

IF ACS IS G~EATt:.R THAN OR EQUAL 1(1 ACD. It1F t,if;)(T 
SEQUENTIAL WORD IS S~IPPED: ELSE CONTHnL FA~SES 
TO THE NS~. 

FORMAT: 
SGF ACS,ACO 

WHERE: 
ACS IS THE SOUI'CE ACCUMUlATOP FOP CfJ"'.PAKISPj' 
ACD IS THE DESTINATION ACCU~ULATO~ 

FuR rO"'PAI't'T SON 

EXA~PLfS: 

SGF ACl,AC~ 

SGE AC2,ACO 

SGE AC3,AC3 

:ACI IS CU~PA~fU AGAI~ST AC? 

:AC2 IS CUMPA~EO AGAI~ST ACO 

:AC3 IS COMPARED AGAI~ST AC~ 

: (FRIVOLOJlS) 



LICENSED MATERIAL - PROPERTY Of DATA GENE~AL CO~PORATIO~ 
J001'1 HANDO 
01' CL~ 
02: COMPA~E TO LI~ITS 

Clo 
07 
08 
0'1 
10 
11 
12 
13 
14 
15 
16 
11 
18 
1'1 
20 
21 
22 
23 
24 
25 
2& 
21 

~ ... 
-.:. .. 

• 

;»~ 01114'132310 

, , , , , , , 
: 
, , 
• , 
: 

• • 
: 
: , 

- - -
-----------------------

THE SIGNED 2'S COfwiPL"':ENT NUIotbEH IN ACS IS COl-lPAHfl' 1"1 TH 
LIMITS -L- '-H-. If ACS IS GE -L-' A~r LE "H", 
THE NEXT SELUIEN1IAl WOPD (NSW) IS St<TFPI:D. IF 
LT -L- OR GT -H· THE n.SN IS EXECUTftJ. 

FO~""AT: 

wrtERE: 

If ACS & ACO ARE D IFfEP.E~T THE AO()QE ~S OF l P·I T 
VALUE -L w wILL aE IN ACO AND LJMIl 
VALUE -ri· WILL SE I~ T~E kO~D fOlLO~Iw~ "L". 
IF ACS , ACD ARE THE SA~E, THE LIMIl VAL~fS "L" 
·H· wILL 8E fOtJ,'IO IN 1 HE TwO wOtiOS F OLI. O~ 1 j\'l~ THE 
CLM IN~T. RESPECTIVELY: NS~ ~ILL THEH PE THE 
3RO wO~D fOLLuWING THE CL~. 

ACS IS THE ACCUMULATnw TO RE cn~PAP~n 
ACD IF OIFFERENT F~O~ AC5 CO~'AIN5 THE AnO~ 

OF THE LI~lTS VALUF&. 

EXAMPLES: 

CL'- IC1,AC2 :COMPARE ACI A~AtNST THt 
'LIMIT~ AOn~ESS~O &V A~~ 

~1115'10?310 CL~ ACO,ACO ;tO~PAH~ Aro AGAIN~T THE 
;CO~TAINED IN THE N~~T 
,TwO r.O;tOS 

32 
33 
34 01116'OOOO~O LIMTl: 50 
3~ 01117'000100 L·l .... T2: 100 

_ ... ----; .. _-- -~--.-... -... --~-.~---,-- - --~---.--~.-- ... ---- ._ .. _. -. - -



... 
I 
~ 
, 

LICENSED MATERIAL - PROPERTY OF DATA GF~ERAl CORPO~ATION 
10080 ... ANDO 
01 J XCT 
02 J EXECIITF 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 01200"127370 
25 
26 01201"137370 

, 

: ~ - -, 
• , , 
J 
• , 
• , , 
• , 
• , 

• , 
• , 

• , 
• , 
• , 

• , 

THE I I\IS TRUCT ION CONT A I NED I r" THE SPEC IF I ED Ace U"'i11L AT (.L? I 
EXECUTED AS THO IT wERE IN MAIN MEMUPy AT THF 

FORMAT: 

WHERE: 

l 0 CAT I O!'oJ 0 F T H F )( C TIN 5 T • THE A C C 1I MilL A T 0 k ~ .. A S 
PROBABLY lnAOED OR MODIFIED PRIOR TO THE ErffulI 
OF THIS It~ST~UCTION. IF THE ACC COI~TAI.'JS A~ xCT 
INSTRUCTION, A 1 J~ST~UCTION lOOP IS GF~fwATFO. 
THIS COULD BE USEFUL AS 1/0 WAITS AECAttSF T .... E 
INSTRUCTION IS INTEKPUPTAijLE. 

A CIS THE A C C II'~ U L A T 0 i< C n j;j T A HI JI; (: T h 
INS T R U C T 10 I\j TO BE f x E C III ELI 

EXAMPLES: 

XCT ACI :EXEtUTE THE CONTENT~ OF ACt 

XCT' AC3 :EXECUTE THE CONTlNT~ OF Ar~ 

-.... -__ ._ .. t. ...... ~_. "-- .. ____ . ___ ~_._P._~ ___ ~ ___ ~-~~----- ... ___ . _______ ... _-.. -.- _ 



~&~~n~~u "~,~n.~~ - rn"'r~"I' ur .. ,,,,,, .J;,,"~nJIIII. ~U"-U"JIII'.lI.II\t 

10081'HANDO 
01 , PS,",J 
02 , PUSh JU"IP , - -- -
J , ----

" 
, THE ADDRESS OF THE NfXT SEOuENTI_L INSTtWC T I (ll\~ (I"~ J) l~ 

07 .•.... • PUSHED Ol'1lTO THE STACK At~D '~U~P IS' ~'AnE. , 
08 EmtIIP 
09 • FOR~AT: • 
10 • PSHJ ADOR , 

.11 • OR • 
12 , PS,",J' 0," 
13 
14 • WHERE: • 
15 • Aonl( IS A~ ADOkESS LA~El IN T,",E ~r<O~~A'·, • 
16 • D IS ThE DISPLACEMENT (0-11777) , 
17 • X IS THE II\IDEX "'OD~ (0,1,~,~) • 
18 
19 • EXAMPLES: • 
lO 
21 01202'102670 PSHJ ADOWI :PUSH NSI • JIjMfJ Tn AI'''t<\ 
22 077247 
23 
l4 01204'102670 P5HJ 5,1 !PIJS,", NSt ~ ,Yu~P TO i5+PC 
25 000005 
l6 
27 01206'103270 P5HJ 10,2 :PUSH N51 "- JUMP TO ll\+AC2 
;»" 000010 

? 01210'103670 PSHJ 1!»,3 : PUS'" N&T ~ JU~P Tn 1 ~+AC 3 
000015 

3 ... 
33 01212'102670 PSHJCiJ AOORI :PUSH NSI ~ JUV:P THrcU All 0;.. 1 

34 177137 
35 
36 01214'103270 PSI1J@ 25,2 :PIISH N5I ~ JUMP l"'RIl ;>~+j\r? 

37 100025 

• 

• 

.- ~--.-- -.---"--:' --.-- -------- --;-- .-. 



lICE~seD MATEkIAl - PROPERTY OF DATA GENERAL CORPORATIO~ 
10082 HANDO 
01 
02 

. . 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 01216·117710 

• , 
• , 
• , 
: 

• , 
• , , 
• • 
• • 

• • 

POPJ 
POP PC AND JUMP ---

------------------------
THE TOP WORU OF THE STACK IS POPPED AND PLACFD lr T0 Thf 

EFFECTING A JUMP TO THE ADDRESS TMAT i\A:' J"Sl 
POPPED OFF THE STACK. 

FORMAT: 
POPJ 

EXAMPLES: SELF-EXPLANJTOPY 

Pl)PJ 

• 



LICENSED MATERIAL - PROPERTY OF DATA GEhEwAl CO~PO~ATION 
10083 HANDO 
01 
02 

\. 
06 
07 
08 
Oq 
'10 
11 
12 
13 
14 
15 
1& 
17 
18 
Iq 
20 
21 
22 
23 
24 
25 
26 
27 
~" 

3& 
32 
33 
34 
35 
36 
37 
38 
3q 
liD 
41 
42 
43 
114 
4~ 
46 
47 
4e 
4q 
50 
51 
52 

. ,. . 

:. -'";. 

~. ". ' .. ..;:.". 

. 

;************************************************************** '* THE FOLLOWING TABLE IS TO 6£ USfO 8Y ~O~S USERS ~lJN~l~G G~ * 
f* AN ADS SYSTEM. 8~LO~ IS DEFINED THE C'NVERSION ~tT~FE~ -os * ,* SPEED AND RODS TEXT EDITO~. ALSO OUTLINED ARE THE BASIC * '* CLI CDM~ANOS WHICH wILL 8E NEEDED. * 
'************************************************************** 

J 
f 

f 
f , , 
f 
f , , 
; 
: , 
: , 
• • 

TEXT EDITOR 
-----------

Uy 
UE 
S 
C 
J 
8 

(N)T 
T 

IT 
(N)L 
(N)K 

H 
US 
G,; 
GR 
st (ESC ESC) 

lOS SPEED 
---------

fD 
FU 
S 
C 
I 
J 

(N) T (1\1) = su.'f :·41I,·.Bt 
*T 

T 
(N) L (fit) = S(wt. !·'IIMF.t: 
( .... , I( (~, = ~1.1r.'f 1 .. II~d~t: 

... 
Fa 
FW 
FR 
CTRL 0 

,NOTE: UNOEk RODS, THE SYSTE~ AL~AYS APPENDS A NEW ll~f TO ALL 
, CARRIAGE RETURf\:S, lI~DER AOS .... O A;:t~~;'4nING IS PtQe:Okt-·F.0, 
, THEREFO~E IT IS ~ECESSA~Y T~ E~D EACH Ll~E OF Y~U~ TEXT 
: WITH A NEw LINE CHAI<ACTt.R RATI1E~ THAN A [APJoI r Ar;t wFl"i<r·. 
• ----------------------------------------------------------------

, 
• • 
• • 
• • 
• 

ROOS BASIC CLI CO~MANOS 

LIST/A/E/S 
DELETE/V/C 
TYPE 
PRINT 

AOS RASIC ell ~~M~A~ns 

F/AS/S 
OEt/V/C 
TYPE 
rJPR It'T 

.------~--------------------------------------------------------
• RODS PROGRAM ASSfMBLY AOS PiolOGRAf.t .SSHI'~lY • 
• R • , MAC FILENA~E ) x ro1ASM FILENAt.of 

• ROOS PROGRAM LOAnI .... G ADS PROGRA~ ~INUlw~ • 
• R • • RLDR FILENAME ) x BII~O FILEt'Ar.··t: • 
• RODS FILE EXECUTION -os FILE EXErUTIOI-; • , R , FILENAME (CR) ) x FILENA:'AF (1IIl) 

-"'~------.,... .. ...-----



LICENSED MATERIAL - PROPERTY OF DATA GENE~AL CORPORATION 
10084 HANDO 
01 
02 

, . 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
?A 

32 
33 
34 
35 01217-"110110 
3& 01220'050020 
37 01221'(144016 
38 01222-042020 
39 01223'014016 
40 0122 ... ·000776 
41 
42 
43 01225"'041000 
44 0122&-155000 
45 012?7-114010 
4& 01230"'133710 
47 
48 000001 
49 
50 

FUOI237-"OOOOOO 
52 
53 

-U01244'OOOOOO 

000000 

• , 

; 
• -" 
• -• -• .. 

• , 
; 
• .. 

***************************************** 
* ThE FOLLOWING MACkOS SHOW T_O WAYS Of * 
* ~RITING A FILL ~OUTINE. ACO CO~T.INS * 
* ThE FILLING VALUf, Atl CONTAINS THf * * 
* OF wORDS TO FILL, AND AC2 1& T~E STA- * 
* RTING ADDRESS 10 BEGIN FILLING. * 
*************************************~*** 

.~ACRO 
SEH 
STA 
STA 
STAiV 
OSl 
JMP 
'¥ 

.MACRO 
STA 
MOV 
ADI 
BLM 
'¥ 

ZFIlL 
1,2 
?,20 
1,1& 
0,20 
16 
.-2 

FILL 
O,O,? 
2,3 
li3 

; OECkf~ENT START 8Y 1 
; ~TORF STARlING AOORESS 
; STOkE COUI'4TER 
: FILL THE LOCATION 
; OECRE~ENT COUNTE~ 
; NOT FINISHED, LOOP BACK 

: STOkE FILLER VALUE 
: SET UP DESTHJATIOi~ MTI"4IlS 0"£ 
; ADO O"'E TO OESTlP"ATIn", 
: fo'-OVE IT 11111 

NOTE: THE FIRST MACRO TAKES? PAGE 0 LOCATIONS A~L 
6 INSTRuCTIONS "HERE AS TI1E SECONU (lNt: (Jf'!LY 
TAKES 4 INSTRUC1JO~S AND NJ PAGE 0 LnCATIU~S. 

: NOTE: FOLLOl-'ING ARE SfH1E [XAMPLr:S UF MACloW F~PAt:SJ(" 

FILLl: ZFILL 
S!H 
STA 
STA 
STAal 
OSZ 
JMP 

FILL2: FILL 
STA 
MOV 
AOI 
BlM 

.NOMAC 

FILL3: lfILL 
FIL3A JMP 

FILL4:FILL 
FILIIA JMP 

1,2 
2,20 
1,1& 
0,20 
1& 
.-2 

0,.0,2 
2,3 
1,3 

1 

.+1 

.NOMAC 0 

; OECkEMENT START 8Y 1 
: STORE STA~TING AOORtSS 
: STORE COUNTER 
: FILL THE LOCATIUN. 
: DECkEME~T COUNTER 
: ~OT FINISHED, LOOP BAC~ 

: STOkE FILLEi( VALliE 
: SET UP OESTINATIOI~ MJNUS i..I',jE 
: Aon OI"4E TO DESTINATIO~ 
: MOVE IT 11111 

:~OTICE THE AOD~ESS OF THIS IN5T. 

:NOTICE THE AODRESS OF T~lS JN~T. 



• 

LICENSED MATERIAL - PROPERTY OF DATA GENE~Al C ~PuPATI0N 
10085 HANDO 
01 
02 

Ob 
07' 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
rta 01245'162470 

000016 
01247'166470 

_ 00002f1 
32 01251'172070 
33 000010 
34 01253'100110 
35 01254'104110 
3& 01255'050016 
37 01256'040020 
38 01257'044021 
39 01260'022020 
40 01261'042021 
41 01262'014016 
42 012&.5'000775 
43 

, , , , , , , , , 

"4 
45 

02264'000012 TABll: 
01276'000012 TAel2: 

**************************************** * tHE FOllOwING ~ACRO PERFO~MS A SLOCK * 
* MOVEMENT OF CHAHACTERS FROM ONE AwEA * 
* OF MEMORY TO ANOTHER. THE FIRST AWG. * 
* IS tHE STARTI~G LOCATION OF SuURCE, * 
~ THE SECONU ARG. IS T~E STARTING LOC- * 
* ATION OF DESTINATION, AND T"f THIRD * 
* ARG. IS THE HUMBER OF ~ORDS TO MOVE •• 
**************************************** 

.MACRO 
ELEF 
ELEf 
ELfF 
SBI 
StU 
STA 
STA 
STA 
lDAIi 
STAil 
DSZ 
JMP 
I 
NuTE: 

BLOCK 
ELEF 

ElEF 

·ElEF 

BLOCK 
0,-1 
1,-2 
2,-3 
1,0 
1,1 
2,16 
0,20 
1,21 
0,20 
0,21 
16 
.-3 

: GET SOURCE ADOqESS 
: GET OES1INATIO~ ADDRESS 
, G~T NUM6E~ OF WOROS TO MOVE 

DfCI\E.-!E"'T SOIIRCE 8Y Or'4F (Alln' 
DECRf'ENT DESTJNATI&N RY 0~f 
STORE THF COliNTER 
STORE SOURCE A~DRESS 
STORE DESTINATION AonHESS 
GET A SOURCE wORn 
kOVE ~ORC TO OESTI~ATION 
DECREMENT COllNTER 
NOT FI~ISH~D, LOOP SACK 

THE FOLLO~ING ILLUSTRATES PAS~ING 
TO A MAC~O 

TAflLl,TARL2,tO 
O,TARLI , GEt SOU~C£ ADoqfSS 

1,TIBl2 , GfT OE5TI"'ATIO~ 'Dn~F.SS 

, GET ~UM8ER OF ~OROS TO ~OV£ 

IN!'".) 
( A ' . .11 (' 1 II' C 

581 
SSI 
STA 
STA 
STA 
lOAil 
51 Aa' 
DSZ 
JMP 

1,0 
1,1 
2,16 
0,20 
1,21 
0,20 
0.21 
I" 
.-3 

, DECfCEfI'Er.T SUlUolCE BY ONF (AIIT(1 II'.r.) 

.8LK 

.BlK 

: 0 E C w f fot. E i~ T 0 f 5 TIN a T ION P Y "f\' E ( AUT i.J I~' C 
, STO~E THE COU~TER 
: STORE SOUkCE AODRfSS 
: STO~E OESTINATTON A~D~rSs 
: GET I SOURCE WORD 
: MuVE ~DRD T~ OE~Tl~ATlnN 
: DEC~f~E~T COUNTER 
: NOT FINISHEO, LOOP bACK 



10086 
01 
02 , 
: , 
; 

06 
07 
08 
09 
10 

, 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
?A 

~ . 

32 
33 
34 
35 
36 
37 

LICENSED MATERIAL - PROPERTY OF DATA GENER_L CO~PoQATIO~ 
HANOO 

:MAC.PS - ECLIPSE RODS SYSTEMS 

:THE INITIAL ECLIPSE ROOS STARTER TAPE YOU RfCElvi fk0~ DATA 
:GENERAL CONTAINS THE MACROASSEMRLE~ ALO~~ ~ITH ALL NECES~~~ 
,SUPPORTING FILES FOR THE MACROASSE~RLfR. 

: BEFORE THE MACROASSEMBLfR C AN BE USED, A FILE -NA"'El> ·fIAC. PS" 
:MUST BE CREATED FROM OTHER SOURCE FILES AS DEFINE" AELOW. 
: THI S FILE -MAC .PS" IS THE MACROASSEMdLEQ" 5 PER"'AI\Et~ T !; YldH.L 
:FILE WHICH WILL CONTAIN All Sy~aOLS YOU NO~MALLY USF ~hFi~ 
:COOINr, ASSE.MBLER PROGRAMS (I.E. THE lOA, STA, ••• IhJSTI'tUCTI1i~S, 

rSYSTEM CALLS - .PCriAR •••• ETC.). 

:THE FOLLOWING FILES ARE USED DEPENDING ON yOUR A~PLIC~TJU~ 

:AND NEEDS TO BUILD MAC.PS: 

:NBID.SH 

rNCID.SR ECLIPSE COMfAE~CIAL I"ISTKIICTIr'/" L>FF Ji.J1 TO 

r~EID.SR ~OVA EXTE~OEO I~~T~uCTJuNS fn~ ECLJ~SES 

:NFPJO.SQ HAROWARE FLOATINr, POJI~T INSTRUCTION CEFII\tITlr.·.,; 

:OSIO.SR SYSTF~ CALLS OFfI~ITION 

:PARU.SR USER PA~AMETE~ DEFTNIIIGN 

;ARDOS.SR MAPPEO EClI~SE SYSTE~ 

:ZROOS.SR BIr, ~APPEO ECLIPSE SYSTEM 

:TO ~UJLO MAC.PS WF USE THE FDLlO~ING CO~M'~D: 

:t<lAC/S NBIO 0510 NEIO (NCIO) [NFPIO) [~AQU1 SYSFTLf 

;WHERE SYSFILE IS EITHER AROOS.SP OR ZRO~S.SQ 

**00030 TOTAL ERRORS, 00000 PASS 1 ERRORS 

-- --.----------....-_ ... ...- ......... ,.----------~ .. -.--- -- --'. - ... _.--.-. 



LICENSED MATERIAL - PROPERTY OF DATA GENEQAL CORPORATION 
0087 HANDO 

ACO 000000 2/14 8/2& 8/34 9/2& 9/34 14/20 t'Ui>.s 
15/16 1&/16 17/1& lRI15 19/15 20/14 21/1$ 
22/11 22/12 22/2& 22/27 22/41 22/42 32/~~ 

32/46 35/2& 35/35 36/;?1 37/20 3A/23 4'11?2 
45/19 46/18 47/20 48/20 49/20 50/21 51/j)f, 
52/29 52/]3 53/27 54/29 55/24 5&/28 57/i>2 
58/22 5 Q /25 59/27 60/20 601?4 61/22 &2/?4 
63/20 &3/22 &4/24 65/23 &6/23 &7/35 &q/?5 
69/27 70/28 73/22 77/24 7R/23 79/31 

lCl 000001 2/15 8/28 8/32 9/28 9/32 14/15 l!il1c 
16/14 17/18 18/17 19/18 . 20/14 21/13 21/1q 
22/09 22114 22/21 22/22 22/23 ?i!.1;t4 2?136 
2?/37 22/38 22/39 32/37 3'S/?8 4'11;?4 4~/?1 

46/18 46/20 47/22 48/20 4P-/22 4CJI?2 5rl /?1 
50123 51/2& 51/30 52/27 52/?9 ~3/23 5l1l?3 
55/18 56/22 '57/19 5Ll/19 51'/25 SCJ/21 tI(,,, b 

60/22 &1/20 61/24 &2/20 62/26 &3/H~ b4/?1 
&4/27 65/20 &5/2& &6/20 66/26 &7/37 6Q/?:, 
70/?2 70/24 70/26 73/24 77/22 77/?6 7P-/?1 
79/28 80/24 

~C2 000002 2/16 8/30 9/30 14/15 14/17 l"I?:5 1 5/18 
15/27 16/14 17/18 1£'/17 lCJIJ 8 lCJ/21 20/16 
21/15 22/07 22/11 22/13 32/39 3?/43 3~/~2 

36/23 37/22 38/27 44/26 4ft/20 46/22 4~/?i: 

48/24 50/23 50/25 51/;t8 52/27 52/31 5L1/;t5 
515/20 56/24 S7/1CJ 57/25 58/19 5!'1?5 59/?1 
59/23 59/25 &0/18 60/20 61/?0 61/24 6?1?0 
62/22 b~/18 64/21 65/?0 6f./?O 67/39 1)9/?7 
70/2& 77/22 78/21 78/?3 7ql?8 

000003 ?/17 14/17 14/20 15/23 1'S/27 18/?0 19/?1 
21/19 22/0~ 22/12 22/14 32/41 3S/~0 3~/?5 

37/24 3A/25 45/?3 46/22 47/24 48/24 49/?4 
50/25 51/28 51/30 52/31 52/33 53/25 r;,tJl?7 
55/22 56/26 57/2~ S8/?~ 59/23 60/2? 61/?2 
6?/22 62/24 63/20 &4/?4 65/23 66/23 & 7 I'll 
&CJ/2CJ 70/22 70/24 77/24 78/25 80/?& 

.CTIIA OOOOOOU 6Ql09 

.DDRI 0004'52- 6/17 8/26 8/34 CJ/2b 9/3" 10/?2 10/311 

11/22 11130 12/21 12/29 13/23 13/~1 3?/~';I 

32/37 32/46 32/50 32/52 32/55 32/'S7 33/ 0 3 

35/26 35/35 ~1/21 81/33 
DER1 000315- 4/21 6/13 
DER3 000317- 6/14 
S OOOOOOU 28/07 29/08 
LAWK 000450- 5/57 
LOCK 001645 MC 85/11 85/27 
511 000001 36/25 3&/27 38/27 
5110 000012 67/37 67/57 
5160 000060 67/35 &7/56 

OOOOOOU 32/1& 32/20 
IL3A OOOOOOU 84/51 
IL4A OOOOOOU 84/54 
-LE. OOOOOOU 28/07 29/08 
·L 001624 ~C 84/19 84/42 84/53 

001217- 84/34 
,~ 001225- 84/42 
ILL3 001231- . 84/50 
ILL" 001240· 84/53 
NP1B 000601- i?/55 i2/57 22/60 23/29 



LICENSED ~ATERIAL - PROPERTY-OF DATA GE~Ek.L CORDu~ATIO~ 
0088 HANDO 

INPUT 
. TAS 

TBA 

LIMTI 
LIMT2 
LOOPI 
LOOP2 
LOOP3 
MVCNT 
NMTAB 
OCT70 
OCTAB 
OUTAB 
OUTBA 
OUTPT 
OUTTB 
PUSHE 
SAME 
TABLI 
TABl2 
TEXT 
THAT 
THE. 
THE.O 
THE.R 
WnRKI 

• • 

~K2 

"00020 
000575-
000577-
OOOOOOU 
001176-
001177-
000543' 
000555' 
0005e,7' 
000e,ft2' 
001121' 
000070 
001133' 
000576' 
000600' 
000030 . 
000634' 
OOOOOOU 
OOOOOOU 
001264-
00127e,' 
000427-
OOOOOOU 
OOOOOOU 
OOOOOOU 
OOOOOOU 
000573' 
000574-
0000001.1 
0000(\0 
001574 ~C 

00.0452 ' 
. 

22/37 
22/07 
i2/36 
e,9/09 
79/34 
79/35 
i2/10 
i2/2~ 
22/40 
22/15 
67/39 
45/23 
67/41. 
22/08 
22/38 
22/39 
22/56 
69/09 
28/07 
85/28 
85/30 

5156 
28/07 
28/07 
29/08 
2P/07 
22/22 
22/24 
3?/J6 
2tt/11 
84/09 

6115 

22/41 
22/21 
22/57 

22/16 
22/31 
22/44 
22/30 
67/45 
45/27 
e,7/55 
22/23 
22/58 
22/42 
22158 

29/08 
85/44 
85/45 

29/08 
29/08 

2?/26 
22/27 
3?/20 
22/12 
84/34 

6116 

22/52 
22/55 

22/43 

47/24 

22/5e, 

22/53 
23/27 

22/28 
22/29 

22/51 
84/50 

23/29 

49/24 

23/29 

22/48 
22/49 

: COPYRIGHT ec) DATA GENERAL CORPORATION 1977, 1978 
: ALL RIGHTS RESEWVED. 
: LICENSED ~.TERIAL-PROPERTY OF OAT. GE~ERAL CORPORATION. 
• • 

.TITLE LITMACS 

.---------------------------------,----------------------------------
: FOR RUN~JNG WITH ~AC VERSION 4.0D 
.---------------------------------,---------------------------------. 
: LITMACS.SR - ~ACROS FOR NON-ZREL lITERAL FACILITY 

: THIS MODULE CONTAINS MACROS ~HICH PROVIDE A LITE~AL FAr.ILITY 
: DIFFERENT FROM MAC'S IN THAT THE LITERAL wOkOS ARE PLACED WHE~E 
: THE USER SPECIFIES, INSTEAD OF IN lREL. PC-RELATIVE ADDRESSING, I~STEAD OF 
J PAGE ZERO ADDRESSING, IS USED TO ACCESS THE LITERAL WOqOS. THUS, ~REL 
: OR ABSOLUTE PROGRAMS CAN USE LITERALS wIThOUT USING UP lREL STORAbf. 

IN ADDITION, THIS LITERAL·FACILITY IS ~ORE GENERAL: IT ACCFPTS 
• EXTERNALS, INSTRUCTIONS, PSEUDO-OPS, AND MACR~S, IN AODITION T~ CO~STANT~, 
~OCAL SY~BOLS, AND EXPRESSIO~S OF THESE. 

: USF OF A LITEQAL IS SPECIFIED WITH TME -LIT- MAC~O CALL. 
: CALLS ARE OF TME FORM: 

- .---- ..... -.. .,.~ . .,-_. -." ---.........---



, 
: WHERE cE.PRESSION> IS ONE OR MORE MACR~ IRGU~ENTS MAKING uP 
: I VALID MAC EXPRESSION. -LIT[cEXPRESSION»- YIELOS THE ADn~fSS OF 
: A LOCALLY-ADDRESSABLE MEMORY LOCATION (OR LOCATIONS) CO~TAI~IN~ 

: , , 
• • 
• • 

THE VALUE FOR cE.PRESSION>. FOR E.A~PLE: 

...... 

LOA O,LIT []) 
LOA O,LITlTIBLEJ 
JMP .LITILABELJ 
LIT.nO.l 

, LOAD ICO wITH 3 
: LOAD ACO filTH THE ADDRESS -T-ABLE-. 
, JUMP TO ADDRESS -LABEL-
, GENERATE THE ADDRESS OF.' DECIMAL to 

NOTE II CALL TO -LtT- MUST 8E THE LAST THING O~ • LINE. 
ALL ELSE ON THE LINE IS LOST I~CLUDJNG T~E CO~MEN1. 
(THIS IS O~E TO CROCK IN MAC.) 

, LITERALS ARE PLACED IN CORE ~ITH THE -l~OOL- ~AC~O. LPOOL 
, GENERATES IN-LINE LITERAL WORDS FOR ALL LITERALS USED Sl~CE Tn[ lA~T 
, PREVJ OUS LPOOL. YOU fiIIUST SAY -LPOOL - ONLY wHERE CONT I ~IJI TY OF 1 NS Tt(llC T Inr~s 

" : IS NOT REQUIRED. YOU MUST SPRINKLE EI~OUGH -LPOC,L-'S TH~nlJGHOUT YOUK 
, PROGRAM TO AVOID A~ORESSI~G ERRORS. (IF YOU 00 GET A~ ADDRESSJ~G EkOOu, 
, JUST INSERT ANOTHER LPOOL AT AN APPROPRIATE PLACE.) H~~EVE~, OO~'T 
: OVERDO THE -LPOOL-'S: THE FEwER THE -LPOOL-'S, THE MO~E LIKELY IT 
: IS THAT YOUR LITEkAL USES WILL BE COMPLETELY UPTIMIZED. , 
, MULTIPLE REFERENCES TO THE SAME LITERAL VALUE AWE OPTIMIl~O. 
: A SUBSEQUENT REFERENCE TO TME SAME LITE~AL VALUE fiILl USE AN 
: ALREADY GENERATEO LITERAL IF IT IS wITHI~ ADORESSI~G Rl~GE. THE 
: LlfillITITIONS TO THE OPTIMIZATION AkE AS FOLLOWS: 

• • 
, 

1) ALL FOkWARD REFERENCES (I.E., SY~BuLS USEO IN -LIT- BFFn~F 
THEY ARE DEFINED) wILL CAUSE S~PA~ATt LITERAL~ TO ijE ~EN~PAT~P. 
(PLEASE ~OTE THE RESTRICTJO~S ON FO~~AHO RfFEqENCFS ~rLO~.) 

"- -"-------------...,.-------.--



: 
: , 

2) fOR ASSEMBLY EFFICIENCY, LPOOl ASSUkES THAT THE ~SER'S P~"GRA~ 
USES A~D DU~PS LITERALS IN ORDER, THAT IS. THAT 8ACKwAHO 
.LOC'S ARE NOT DONE. IF THIS IS NOT TRUE, LITERALS WILL 
STILL WORK, BUT MORE LITERALS THAN AkE REALLY NEC~SSARY 
"AY BE GENERATED. 

" . 

ALL CALLS TO -LIT- AND -LPOOL- MUST BE IN THE SA~E ADDRESS " 
SPACE (I.E., ALL DO~E IN -NHEL- 0" ALL DONE I~ -Z~EL- OR ALL ~RSOLtlTF). 

-LIT- CAN ~ANDLE NEARLY ANY EXPkESSION. T~E EVCEPTIONS ARF THAl 
IN PASSING DO~~ THE ARGUMENT(S) TO -LIT-, CO~MAS, SPACES, AND TA~S CHA~;GF 
TO BECOkE A SINGLE SPACE (ACCORDING TU THE RULES FOR MACRO ARGU~fr~TS 
AS DESCRIBED IN THE MAC MANUAL). THIS SOMEr-HAT FOlJlS UP TtoIE USE OF 

J 'XXXX' AND -X BUT NOT VERY MUCH. THE ARGUMENT TO -LITw CAN AL~O "AVF 
J MULTIPLE ARGUMENTS SUCH AS: 
• , 
J 
J 

LOA O,LITlSUB 0,0) J LOAl> ACO wITH A -SlJb O,Ow INSTP.UCTIOp-! 

: IN RJ~E CASES IT MAY BE NECESSARY Tu TELL -LIT w ~OT TO TRY 
: TO OPTIMIZE A LITERAL USE. YOU CAN OJ THIS BY PASSINb TC LIT A NULL FIRST 
J ARGUMENT, SI~CE LIT WILL NOT TRy TO O~TI~IZE ANY LITERAL USE WHIC" JNV0lVE~ 
: MULTIPLE ARGUMENTS. PASSING DO~N A NULL FIRST ARGUMENT CAN RE DO!wF AY 
: PUTTING A CO~MA IMMEDIATELY FOLLOwING THE LEFT BRACKET. (NOTE THAT A 
J SPACE ALSO wORKS, BUT DOESN'T RE~INO YOU AS WELL THAT THF FIRST A~GlJ~ENT 

J IS NULLO 

: LITERAL USES w~ICH ARE fORWARD REFERENCES, EXTER~AL~, I~STRUCTIO~5. 
: PSEUDO-OPS, AN~ MAC~OS A~E AUTOMATICALLY RECOGNIZeD BY LTT AS NON-
J OPTIMIZABLE, SO YOU NEED NOT PASS DOWN A NULL FIRST ARI;Ur.4ENT. HOi'"FVFw. 

IF TH~ SINGLE ARr,U~ENT TO LIT INVOLVfS A MACRO CALL, A~O If THAT MACRO'S 
• DROPER OP~RATIO~ DEPENDS ON THE NU~RER Of TIMFS IT IS CALLED, ThE ~E~uLTS 
• ~ILL BE UNPREDICTABLE. IN THIS CASE Y~U SHOlILD EXPLICITY P~EVE~T O~TI~I7~1. 
: wITH A NULL FIRST ARGUMENT. FOR EXA"'PLE, "LIT- ITSELF COULD BF IISFI) 
J IN TtoIIS WAY: 
• • 
• , 

; wILL LOAD ACO ~ITH A BYTE POINTER TO A CONSTANT 3. (THE "_- l~ NEC~SSAkV 51) 

: THAT MAC ~JLL ~OT TAKE THE FIRST RIGHT BRACKET AS THE Ewn OF THE OIITF~ 

; LIT CALL. (CROCK» 
• • 
: ~HE~ A LITERAL USE IS NOT OPTIMI1ARLE. THE LITERAL IS 
J EVALUATED ONLY AT LPOOL TIME, WHEN IT IS OU~PED I~ LII~E. WHEN A LIT~~AL 
: USE IS OPTJMIZABLE, ITS VALUE IS- CALCULATED AT LIT TIME FOR USE IN 
; COMPARING WITH OTHER OPTIMIZABLE LITERAL VALUES, SO T~AT RFDUI~OANl LTlf~AL 
; WORDS NEED NOT BE GENERATED. 
• , 
: , IF FOR~ARD RfFEHENCF EXPRESSIONS (THOSE INVOLVING IJNOEFIt·fO ~y~tiOU\) 
: ARE TO BE USED wITH LIT, THE FOLLOWING RULE MUST BE fOLLOhFO: 
J THE FORWARD REFERE~CE SYMBOL MUST CO~E VERY FIRST IN THE EXPRESSION, 
: EXCEPT FOR AN -i- SIGN, IF ONE IS PRESENT. IN PA~TICULAR, THE tXPPESSIQ~ 
; MAY NOT START ~ITH -+-, 11.-, OR"-(-. (SORRY.) 
• , 
J THE USER MAY PLAY WITH HIS INPUT RADIx AS HE LIKES, AND EVFRYTHI~G 
• WILL COME OuT RIGHT. THE RADIX IN FORCE AT LIT TI~E NILl BE USfD, fVf~ 

THOUGH THE LITERAL WORD IS ACTUALLY GENERATED AT LPOOL TIME, _HERe THt 
INPUT RADIX MAY BE OIFFERENT. 

-. r" -- ---.' - ....... - ------ ... 



, 
f ~ IF THE EXPPESSION FOR LIT HAS _ CALCULABLE V lUE AT THE Tl~E uF 
; THE LIT CALL, YET THE VALUE IS DIFFE~ENT AT LPOOL IME (OU£ Tu A 
; CHA~GE IN THE VALUE OF ONE OR MORE OF THE CO~PO~EN'S OF T~E E.PkFS~InN 

'ETWEEN THE LIT A~D LPOOL CALLS), THE VALUE CALCULATFO AT LIT TI~E wILL 
'LL BE USEO, BUT THE LISTING WILL LOOK A LITTLf fU~NY. 

; , 
; 

SYMBOL USAGE IN LITMACS ; '. 

: (HOPEFUlLY-TO-RECO~E) STANDARD MACRO SYMBOL CONVENTI0N~ . 

;1. THE S'YfwiIft)LS 10 THROUGH 19 ARE. RESEkVED TO NEPREttENT THE 
, . NUMBERS 10. THROUGH lq. FO~ USE IN REFERl(IfltG TO fIotACPO APGlJpor.FI~Ts. 
; 2. THE SYMBOLS 1A THROUGH 1l ARE RESERVEO FOR USE AS ~ACRO 
: TE~PORAPIES. MACROS USING THESE SY~BOLS _RE EXPEClEO TO 
: SAVE THEIR VALUES BEFORE USI~G THE~ _~O RESTORE THEM ~EFuPt tXIT. 
: ANYONF (IN OR UUTSIDE OF MACHOS) USI~G THESE ~y~aOLS MUST U~f 
; THEM IN A .OUSR MANNER ALWAYS, SINCE ~AC DOES NnT ALLn~ A 
: ~I.TU~E OF ASSIGN~ENTS ~ITH A GIVEN SYMSOL. FOQ EXA~PLE: 
: 
: 
: 
: 
f 
f 
f 

.PUSH 

.DUSP 

.DUSR 

.DUSP 

11 
lI=ffHATEVER 
11=11+1 
11 = .POP 

, SYMBOL SPACE RESEkVED BY LITMACS , 

:TO SAVE 

:AL~AYS USE .DUSq . 
;TO PESTOI(E 

, LIT~ACS RESEPVES FOR ITS EXCLUSIVE USE ALL SV~~OLS wHICH 
'ATCH THE FOLLO~ING TEMPLATES: 

; lG---, lL---, ?lI---, lV---, ?,,---
f ~HERE --- IS THREE OECIMAL DIGITS: 
, lLl--
; 
; 
; 

~HERE -- IS TwO ALPHANUMERIC CHAR_CTE~S. 

: LISTING CONTROL 

, THE SYMBOL -ll?NS" CONTROLS THE LISTI~G FOR~AT. If T~TS l~ 
; SET TO lERO (J T S OE F AUL T VALUE 1 S lERO) THEN ALL l I TfR al~ A~F SH(lI,r.; 
; AS THEY ARE STOHED AT "LPOOl- TIME. IF SYMBJL IS NO~-Z~~n T"E~ THtV 
, ARE SHOWN IN THE CROSS REF BUT NOT AT -lPOOL-. 
f THE SyMBOL -1L1NI" CONTROLS THF LISTING OF -x· A~D -Yx" I~ST~U[TIU~ 
,MACROS. IF SYMbOL 15 ZERO (ITS DEFAULT VALUF 15 NOf\:-ZEwn) lHH! THE 
f INSTRUCTION GE~EPATED IS LISTED. IF SY~BOl 15 NON-7~QU T~EN NO 
, LISTING IS DONE OF THE EXPANSION. , 
, RADIX. CONTROL 

, IN OPDER TO EXPAND THE NIJr-i.BER OF lITEt(Al5 THAT CAN BE USEO, 
, LITMACS USES AN INTERNAL RAOIX OF 10. THE INTEGRITY OF THE USEM'S 
: RADIX IS PPESERVED BY SAVING IT ON ENTRY TO EACH USEQ-CALLABLE ~ACRU 

AND RESTORING IT ON EXIT. 

J 
f 

?L?IR 
1L?UR 

- .. ---:------.. ----.--... --:"'----:--~~-.--: - . 

RADIX USED INTER~ALLY, SET IN ?l11X 
SAVE FOR USE~ RADIX 

~---.-.--..----~ .. -~-- -------... -- ... -... ~ --- - . -'-



. . 
I 

I 
f 
I 
t 
i 
( , 
( 

• • 
t NOTES: THE INTERNAL RADIx IS IN EFFECT BY DEFAULT TH~~UGHOUT 
t THE MACROS. THE INTERNAL RADIX MUST 8E IN EFFECT WHF~ USI~G 
: THE BACKSLASH (-,-) FACILITY. THE USER RADI~ MuST ~E II~ EFFFCT 

WHENEVER EVALUATING THE ARGUMENTS TO THE LIT CALL, EIT~ER ~I~ErTLY 
OR INDIRECTLY BY INVOKING THOSE ARGUMENTS VI. THF ?w M_CRu. 

• , 
• , 
• , 
• , 
• , 
• , 
• , 
• , 
• , 
• , 
: 
• • 
• , 

, 

• • 
• , 
• , 
• • 
• , 
• , 
• • 
• • 

ALSO SF VERY SURE THAT THE USER RADIX IS IN EFFECT ~HEN O~f 
OF THESE MACROS CALLS ANOTHER USEH-CALLARLE MACRO, SINCE 
THAT USER-CALLABLE MACRO WILL RE-SAVE THE RADIX IN 1L1~R • 
(SEE. FOR ExAMPLE, HOw 1L?X! CALLS LIT.) 

COUNTERS/POINTERS 

?L?US 

?L?CL 
?L?PL 

?L?LO 

TOTAL NUM8Ew OF USES uF THE -LIT- MACkO, 
BUMPED O~LY ON PASS! SO THAT TH~ TOTAL NUMbEw OF 
USES IS AVAILABLE THROIIGHOUT PASS ? 
NUMBER OF LITERAL CURRENTLY WORKING ON l~ -LITh 
NUM8ER OF LITEPALS AlHEADY DEPOSITED IN-LINE MY 
CALLS TO LPOOL 
NUMBE~ OF FIRST LITERAL THAT IS DOSSIBLY wIT~IN 
RANGE OF THE LITERAL wE ARE CURR~NTLY ~G~~I~~ 
ON IN -LPOOL- TO FIND A ~ATCt-t AL~EADY SlOr<FD 

THE FOLLO~ING INEQUALITY HOLDS FO~ THE COUNTERS ABOVE: 
?L?LO <: ?L?PL c: ?L?CL c: ?L?US 

A THUMBN_Il S~ETCH OF HOw THESE COUNTERS PRO~RESS: 
?L?lX: ON PASS 1, ALL INITIAlIZEU TO 0 

ON PASS 2, ALL BUT ?L?US I~ITIALIZEO TO 0 
LIT: ?L?US c- ?L?US + 1 (PASS 1 ONLY) 

?L?Cl c- ?L?CL + 1 (dOTH PASSES) 
LPOOL: IN A LOOP, ?L?PL IS UPPEO TO EQUAL ?L?CL AS EACH 

LITERAL wORD IS GENERATED. DURING THE "LOOP, ?L1l0 
IS AOVANCED WHEN APPROpwI_TE. 

?L?GN 
?L?tvL 

TuTAL NUM&ER OF ~ORDS GENERATED ~Y CALLS TO LPO~L 

O~ PASS 1, SET TO THF ADORESS OF THE FI"ST 
LITERAL WORU. 0'" PASS 2, SET By LIT EACH Tl~f 10 
THE ADDRESS OF THE LITEHAL ~ORD FOR T~f NE~l LJTF~AL 

USE TO OCCUR. 

I 

._-- - ... ----.-------~---------- - - -. - . -;-- ... - --



: AR~AYS 

• • A GOOD DEAL OF INFORMATION MUST BE KEPT ASOUT EACH LIT~"AL USE. 
THIS INFOR~ATI0N IS HELD IN 5 ·AQ~AYSw. AN .RPAY IS MfRFLY A SET OF SY~FJLS 
~ THE FORM ·XX--_·, W~ERE ·XX· IS ALPHABETIC ANO w ___ w IS ~U~E~TC. (Ij~ 

JRDER TO COMPLY WITH CERTAIN SYMBOL NA~ING COhVE~TIO~S AND TO AVnIn AS j4~~Y 
: SYMBOL CONFLICTS AS POSSIBLE, THE ARRAYS USED ALL BEGI~ WITH .?w.) FACt, 
, ARRAY HOLDS THE SAME PIECE OF INFOw~ATION FOR ALL lITtRAL USES. 
: .SUBSCRIPTINGw IS ACCOMPLISH WITH THE BACKSLAS~ (W,.) FACILITY I~ ~AC. 
: FOR EXAMPLE, TO ACCESS T~E 1~ BITS OF INFO~~ATION I~ T~E 1G ARRAY FU~ 
; THE LITERAL ~HOSf NU~BER IS THE CURRENT VALUF OF ?I, SAY ·?G'?IW ~HIli T~E 
; INTERNAL RADIX IS IN EFFECT. (W'W INSERTS OIGITS If'" T"'E CURRE~T It'PIiT 
; RADIX.) THE ARRAYS AND THEIR USf ARE OESCRl~ED ~ELO~. 

; 

; 
; 
; 
• • 
; 

; 
; 
• • 
• • 
J 
! 

: 
; 
J 
• • 
: 
• , 
; 
• • 
; 
• , 
; 
J 
; 
: 

• • 
J 
• • 
• • 
• , 

PREFIX 

1G 

?L?GI 

?L1CO 

?L?FG 

?L 

?u 

1v 

MEA~I~G 

THI S SYMBOL TELLS HOW THI S L' TERAL H~ S BFH' HA~'iJLE I). 
IT CONTAINS TN 8ITS 11-15 T~E RA~IY AT THE TT~F 
T~E LITERAL WAS USEO (~~EN wLITw ~AS C.LLt~). 
IT ALSO CONTAINS ThE FOLLOWING FLAGS: 

BIT SET BY LPOOL ON PASS 1 IF LITERAL tJSF 
REQU!HES LITEwAL w(Hd) TO SE GENEqATE.O. flURH'G 
PASS 2, SET ME.At>.IS LPOOL WILL (HAS) GENERATE (0) WUi.'li 
FOIol THIS LITHotAL uSE: CLEAR ~EANS ~ILl(~AS) (iPTI""'17f..(il) 
ThIS LJ1EHAL ~IT~ AN AL~EAO~ GE~ER'TED ~NE. 
CAN'T OPTIMIZE THIS LITERAL. SET RY LIT O~ 
PASS 1 IF CAN'T CALCULATE VALUE AT THAT Tl~E. IF Sfl, 
Pi<EVENTS LPOOL FROM OflTIMI1I"'G T~IS LITERAL (It( 

CONSIDERING T~IS LI1EkAL FOR REUSE. ~y AN"T~ER. 
FORCE GENERATION OF THIS LITE~.L. CI.E.,Ou ~nT 
ATTE~PT TO OPTIMIZE THIS LITERAL USE.) THJ~ flAr, 
IS NOT YET USED. 

FOR LITEPAL USE ~HIC~ REQuIwFS LIT~HAL ~ORO TU bE 
GENERATED C?L?Gt = 1), COI'4TAII\:S AnOt<FS,\ OF LnCA1HJfJ 
WIiEkE LITERAL WAS DEPOSITEO. (DETERMINED Rv LPurtL.) 
FOR LITERAL USE ~HICH USED ANuTHE~ LITE~AL ~n~n 
(?L?Gl = 0), CONTAINS NU~eER ~F ThAT ~T~E~ L1TF~AL USE, 
UNTIL LPOOL TI~c ON PASS 2, ~~fN SET TO (or·l"I'" ADr''''ifS!5 
OF THAT OTHER LITERAL WOQO, F~R CO~SISTcNCY Jh lHf 
CROSS REFERENCE. 
CONTAINS THf ADORESS AT WHTC~ TH~ LITERAL USE 
OCCURRED F~~ TMIS LITERAL. 
HOLDS VALUE OF LITERAL. T~IS SY~HOL ONLY fXJST~ IF 
A VALUE COULD BE DETERMINED FO~ THF SYMBOL AT "LIT" 
TIME ON PASS 1. THE 1L?CO FLAG TELLS ~nETHEP 
THIS SYMBOL EXISTS: ?L?CO = 0 ~EA"'S YES, = 1 ~FA~S 1\lfl. 

THIS SY~BOL IS A MACRO wHICH HDLOS THE TEXT 
OF THE A~GU~ENT(S) TO wLITw. IT IS INVOK~D WHf~fV~k 
THOSE ARGUMENTS MUST BE DEALT WITH. 

----,-------- .-. --.- _._._-- .. ,.-.-... _--



• • 
; INTERNAL MACROS 
: 
: 

• • 
• • 
f 

• 

?L?l)c 

?L?OU 

?l?ll 

?L?L2 
?L?Tl 

?L?T2 
?L?T3 
?L?OL 

INITIAL SETUP ~ACRO. CALLEO BY "LIT", "LPUOL", AI\:D 
"?L?XI" THE FIRST TIME THEY A~E CALLED. T"'IS .. ·AC .... O 
INITIALIZES ALL WORK SY~BOLS AND DEFINfS THE (-
PARAMETER SY~80LS. . 
EITkEW DEFINES A SYMBOL NORMALLY ("?L?NS"=1) bO IT 
WILL APPEAR IN T"E CROSS RFFERENCE OR DEFI~~S IT 
USING ".oUSR" ("?L?NS"=O) SO IT WIll HOT APPF.A~ IN 
CROSS REFERENCE. 
DOES PASS 1 ONLY PROCESSING OF "LIT" MACRO CALL. 
CONTAINS THE COOf FOR FIGURI~G w~AT TO DO wlTH LIT 
ON PASS 1. 
ODES PASS 2 PART OF LIT PROCFSSI~G. 
TESTS FIRST Af<GUMENT TO "LIT" CALL TO Fl~[) lJlIl 
IF CAN OPTI~IZE ITS USAGE (I.E., CHECK THAT IS DOES "(J1 
HAVE TO SET THE ·?L?CC" BIT IN THE "?GXXX" SVIV.RuL Ff,R 
THE LITERAL). 
StCOND OPTIMIZA6ILJTY TEST. 
FINAL OPTIMIZABILITY TEST. 
FORMATS THE APPEARANCE OF THF LITEPAL WHFh IT IS 
DEPOSITEO BY "LPOOL". 



, USE OF MAC·S 1- FACILITy , 
: THESE MACROS USE THE SECRET (1) T- FACILITY OF .AC. T- FOLLOwEU 
: BY AN ATOM RETURNS 16 BITS OF INFORMATION AbOUT THAT ATO~. 

• 
• • , , 

-, , 
• • , , 

• 

• • 

1ELO~ ARE ~ESCRIBED THOSE PIECES OF INFOR~ATJON ~HICH TriESE ~AC~O& U~E. 

80 
81 

85 

'. 

B8-12 

813-15 

1 IFF -il- IM~EDIATELY P~ECEDES ATOM 
1 IFF ATOM IS SYMbOL 

B2 1 IFF ATOM IS NU ... aEt1 .~';!'. ! .~ 

83 1 IFF ATOM IS OPERATOR T. 

84 I IFF ATOM IS BREAK 
1 IfF SYMBOL/ATOM IS DEfINED 

B6 1 IFF SY"'dOL/AT'l~ IS MULTIPLY DEFINED 
87 1 IFF SYMBOL/ATOM IS PEk'1A~ENT (E.t= •• .DtJSR) 

SYMBOL TYPE: 
THE .0----5 OCCUpy MANY SLOTS HfRE. THE CASFS 
OF INTEREST ARE: 

IBI+nBI2 .ENT 
181+1812 .EXTh 
lBl+?BI2 .CO~~ 
IB1+3B12 .EXTD 
lBl+0812 .EN10 
181+7812 MACkO (~OTE: T- ON MACRO BO~B5 ~AC.) 
IB1+R.RI2 USEH SYMBOL 

RELO~ATION TYPE: 
1 ABSOLUTE 
l NREL 
3 BYTE N~EL 
4 lREL 
5 BYTE ZREL 
6 EXTU 

- - ... _------ --" ... - .... ~ --.-.--------.-...•. -~-~.,--.. --- ... ,_.- .. ' ..... - .,' . 



f 
f MUST BE CALLED BY ANY MACHO USING LITER4L FACILITY VAkJABLfS. 

• 
I 

• , BEFORE DOING ANYTHING SU&STANTIVE • 

?L?IX 

**.DO .MCALL==O ;;ONCE ON fACW PASS 
** 
** .DO .PASS==O ;:ON PASS 1 ONLY 
** 
**::IF OPTION SWITCH(ES) UNDEFINED, DEFAULT ITCTHEM) 

..... 

** 
** 
** 
** 
** 
** 
** 
** 

.00 T'?L?NS&lB5==0 
.DUSR ?L?NS = 0 

.ENDC 
;:OEFAULT 1$ SHO~ LITS AT LPOOL TI~f 

** 

.00 T'?L?NI&lB5==O 
.DUSR ?L?NI = 1 

.ENOC 
::DEFAULT IS DON'T SHOW V-INSTR 

**::DEFINE PARAMETERS FOR THE LITERAL MACROS 
** 
** .DUSR ?L?IR = 10. :;INTERNAL RADIX 
** 
** ::STR~CTURE OF FLAGS WOQD C-?GJXX-) FOR EACH LJTE~AL 
** 
** .DUSR ?L?Gl = lBO ::GENERATED ON PASS 1 
** .OUSR ?L?CO = 1B1 ::CAN'T OPTIMIZE (hENCE, HAS Nn ?v ~o~n) 
** .DUSR ?L?FG = 182 ::FORCE GENERATIO:\l OF TI1IS LIT (NUT YtT 11~F..ij) 

• • • • .RDX AT TIME OF LIT IS SAVEO IN LO~ 5 8ITS (OON'T C~ANGE). 
• • , . MASK FOR THIS SAVED RADIX IS, THEREFO~E, -31.-. 

**::TOTAL NU~BER OF LITERALS DECLARED O~ PASS 1 
** 
** ?L?DU ?L?US 
** 
** .ENDC 
** 
**::COUNTERS USED O~ 

** 
** ?L?DU ?L?CL 
** ?L?DlI ?L?GN 
** .DUSR ?L?PL 
** .DlISP ?l?LO 
** 
**.ENDC 
I 

- 0 -

80TH 

- 0 -- 0 -- 0 -- 0 -

PASSE'S 

::NU~8ER OF USE'S OF LITEqAlS 

::CURRENT LITEPAL hUMafR 
::NUMBER OF WO~DS GE~EwATED FOP LIT£RAl5 
::NU~dER OF LITERALS POULED ALRtAOY 
::FIRST LITERAL POSSJ~LY wITHIN RA~Gf 

: ?L?DU - DEFINE A SYMROL IN A .DUSR MANNER Ow ~OT, 
; ·ACCORDING TO SWITCH ?L?NS 

.MACRO ?L?DU 
** 
:' ' .• DO ?L ?NSc>O . ::LET IT SHOW.I~ XREF 

.ENDC X 
it* .DUSR 
** (X] 
I 

.- -.-.-.--~~- .. ------ --~~--~--~--..... --------- .. ------ - -_. -- -- --.- .. --. _ ... 



J LIT - USE A LITERAL 

: -LIT«EXPRESSION»- YIELnS THE AnORESS Of A MEMORy LOCATION 
: (OR LOCATIONS) CONTAINING THE VALUE OF <fXPkESSIO~> • 

• MAC~O LIT 
•. ~ .~L 
** ::REPLACf LIT CALL BY ADORfSS ?L?NL 
** :~.'- '. ": " 

**.00 .MCALL==O ::THE FIRST TI~E 
** 'lL?ll ::MAY NEED TO INIT 
** .ENDC ... : 
** 
** .OUSR ?L?UR = .ROX ::SAVE USER RAnlw 
** .RDX 1L11R ::fSTARLISH I~TEqN'L RADIX 
** 
**.00 ?L?CL/1000<>O ::CHECK FOR OVERFLO~ 
**: :ER~OR: TOO MANY LITERALS o~FINEo 
**.ENOC ExIT 
** 
** .PlISH 
** .NOMAC 
** 
** .PUSH 
** 
** .LOC 
** ?L?olJ 
** 
** 
**.00 .PASS==O 

.DlJSR 
* .. 
** .MACRO 
**.RoX .POP 

.NOt-tAC 
1 

?1 

.-1 
?U\?L?CL -- • 

?I - .ARGCT<>! -
?W\?L?CL 

nSAVE TEMP 

::MAKE R.R MEAN ~HAT IT SHnULO 
::oEFINE uSE LOCATION (?~~~~) 

nON PASS ONE: 

n INIT FLAG 

::RE~EMdF.k TExT OF LITFkAL A~ ~AC~O 

_-t_-2_-3_-4_-5_~6-t -~ -3 -4 -s -6 -7 -~ -9 
_" 
** 
** ?L1Lt 
** 
**.ENoC PA5S2 ::ON PASS TwO: 
** 
** ?L?L2 ::00 LIT PASS 2 PROCESSI~G 
** 
** (PASS21 
** 
** 
** 
** 
** 
** 
** (EXITJ 
** 
**% 

?L?Lt 

** 
** 
** 
** 
** 

.LOC .+1 

.0USR 11 = .POP 

.NOMAC .poP 

.RDX ?L?UR 

::RES10kE LOCATIO~ COU~TE~ 
::RESTORE TEMP 
::RESTIlt\E .NOMAC 
::RESTORE USER RADTX 

:(SINCE LIT·S ARGS IN BRACKETS) 

- PASS 1 ONLY -LIT- HANDLING 

.MACI(O ?L?Ll 

?L?OU ?L?US - ?L?US+l - ::BUMP LITEHAL COU~T 

.I(OX ?L1UR ::SET USER RADIX 

... - ..... - .-..,-----~-- -_ .. ':'"-~.~~- .~~ ____ - .• _____ • __ ... >r'-~--- __ ""' __ "'''-'n 



....... 00 ?I==O 

... * 
,:TRY TO OPTIMIZE ONLY IF EXACTLY t ARG TO LIT 

** .00 1 
... * ?L?11 

.ENoC 
.. 

.00 1 
** ?L?12 
** .ENDC 
** 
** ·.DUSR 
** ... ;. 

" . 
** 
** .00 ?I==O 
** ?L?T3 
** .ENDC 
** 
**.ENDC 
** 
** .RoX 

?I -I 

11 -.I 

11 = 

?I -I 

?L?IR 

?1/2. 

::FIRST TEST FOR OPTIMIZASILITY 
:;(CROCK I~ ~Ar. REQUIRfS 
;; LOCAL .DO/.E~oc PAIRS) 

:;SECOND TEST 

:;KNOw AT T~IS POI~T THAT CAN-T OPTI~ 
:;O~LY IF BOTh TESTS ERRORfO 

:;IF STILL LOOKS OPTJMIZABLE 
::FINAL TtST FOR OPTI~JZASILITY 

;;RESTOkE I~TE~NAL RAOI, 
** 
** .OUS~ ?G\?L?CL = ?I*?L?CO+?L?U~ :;I~IT FLAGS W~RD 
** **.DO ?I==O ::IF OPTIMIZA8LE 
** .RDX ?L?UR 
**.OUSR ?I = -I :INVALID FOWWARD REFERENCE EXPRESSION 
** ::(ABOVE LINf GETS ·U· ERROR ON INVALID F.R. EXPQ) 
** .RDX ?L?I~ 
** ?L?OU ?V\?L?CL = ?I ::SAVE VALUE (?V#**) 
**.ENDC 

?L?DU ?L?CL = ?L?CL+l ::REA~Y FOR NEXT LITfRAL 
... 

: ?L?L? - PASS.2 LIT PROCESSING 

.MACRO ?L?L2 
** 
**.00 ?G\?l?Cl&?l?CO==O ::IF OPTIMIZABLE 
** .RDX ?l?UR 
** .OUSP?I = -I ::GET VALUE rAlLO~ FP~ ~) 

** .RDK ?L?IR 
** .00 ?V\?L?CL<>?I nMAKE bIJl~E Tl-tF. VALUE 
**: :ERROR: VALUES ON TWO PASSES OF LIT DIFFER 
** .ENDC :: AGREE S wI TH PAS:' orJl~ 

**.ENDC 
** 
** ... * 
**.00 

?L?OU ?L?CL = ?L?CL+l ::READY FOR NEXT LTTER_L 

::ON PASS 2, SET UP ?L?NL FOR NEXT LIT ?L?US>?L?CL 
** ::(IF THERE IS A NEXT LIT) 
** .00 ?G\?L?CL&?L?GI<>O ::IF LIT wILL AE GENERATEu 
** .OUSR ?L?NL = ?L\?L?CL :;?L\?L?CL IS NEXT LIl A(,I);\I 
** .ENoC X nELSE 
** .0USR ?L?NL = 1L\?L\?L?CL ::?L\?l?CL IS LIT # ~EXl LJT 

::WAS OPTI~IZED WIT~ ,.... [X] 

..• ENoC 
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: MACROS fO~ TESTING LIT'S ARGUMENT fOR OPTI"I7ARILITY 
r DON'T TOUCH·THESE GUYS UNLESS YOU REALLY UNOEHSTAND 
: WHAT'S GOING ON (AND .HO 00ES1). 

THE PRINCIPLE OF THESE MACROS IS THIS: 
A fLAG (ARGUMENT 1) IS PRESET. A .00 IS E~ECuTEO. TF THE .no 
SUCCEEDS, THE NEXT LINE IS EXECUTED AND fLIPS THF VALUF Of T~f 

: FLAG. SINCE THERE IS NO TER~INATING .ENOC, THE MACWO FNns wITH 
: AN UNfINISHED .00, .HICH IS ·OISCARDEO·. (HO~fVER, THE ~AC"O CALL 
: MUST BE TIGHTLY EM~EODED IN A .OO/.ENOC TO REvERT ASSEMBLY MOOE 
: PROPERLY, DUE TO CROCK IN MAC.) IF .00 fAILS T"E TEST, THE 
: fOLLOWING LINE IS NOT EXECUTED, AND THE U~fINISHEO .~O IS HANOlEO 
J AS ABOVE. IF THE .00 RESULTS IN AN ER~OR (AS, fOw EXAMPLE, IF 
: THERE IS AN EXTERNAL SY~80L IN THE .00 EXPRESSION), THF. .00 IS 
J IGNORED, THE NEXT LINE GETS ExfCUTEU, '~D THE MACk(- F.NOS NOH~ALLV 
: (I.E., ~o UNFINISHED .00). NOTE THAT THESE MACROS AqE CALLEn PNlY 
: ON PASS I, AND ERRORS IN .00 STATE~ENTS APPEAR O~LY ON PASS 2, so 
: THE ASSEMBLY RE~AINS CLEAN-LOOKING. THIS MAC 8EHAVI~R IS Au~ITTEDlY 
: A CHOCK, AS IS THESE MACROS' DEPE~DE~CE ON JT. 

: THE FIRST 2 MACROS TEST FOR BASIC NON-OPTIMIZAeILITY. IF'~ E~PRESSTO~ 
r EkRORS ON BOTH .00'5 (E.G., NULL, i, EXTEH~AL, MAlFOQMFU EX~RfSSJu~:), 
J IT IS DEEMED NON-OPTI~IZ'BlE. 

.MACRO ?L?TJ 
**.00 -2==0 :: IF EflROR OR () 

** .OUSR -I - -1+1 ; 
::INCHE:.~ENT FLAG -

X 

.MACRO ?l1T2 
t -2c>0 nlf ERHOR OR NOT 0 .. .OUSR -I - -1+1 :: INCRf"'E'''T FLAG -
I 

. 
J THE FINAL OPTIMJZARJlITY lEST MACRO IS REQUIRED PECAUS~ 
: FOR~ARD REFERENCE EXPRESSIONS WILL CO~E THROUGM THE FIPST 2 MAC~~~ 
, LOOKING OPTIMIZABLE. ThE USE OF FO~~ARU REFE~~~Ci EXPQESSID~S, 
: HO~EVER, IS QUITE lIMITEO: T~E FORwARD REFEHE~C~ Sy~qOL ~u~T dF 
, THE VERy FIRST ATOM IN THE EXPRESSION, EXCFPT FOR A~ ~ SIG~. 
: (lHE FIRST ATOM ESPECIALLY CANNOT BE +, -, O~ LEFT PA~EN.) 
, IF THIS RESTRICTION IS VIOLATED, THE USER wILL HEAR 'SOUT 11 
J THROUGH A ·U· ERROR O~ THE ASSIGNMENT LINE IN LIT • 

. 
.~ACRO ?L?T3 ::FINAl OPTI~I7AqILITY TFST 

t* 
t* .DUSR -I = 1 ::ASSU~E NOT OPTIMIZABlE 

:,UNlESS U~OEFJNED FI~Sl ATO~ 
::SIGNAL OPTIMIZAdLE 

t*.DO (-16449.&T·-2-(-~»c>0 
t* .DUSR -I = 0 
I .-

: NOTE: PARENTHESES ABOVE ARE REQIJIREI) (1!?! 11 
: IN-O~DER TO HA~OLE lEADING +, -, ( 

~--'ILS CONCERNING THE THIRD MACRO'S OPERATION: 
'cEXPR>-(cEXPR» , AFTER CANCELLATION, CO~ES nUT- TO 

T'clST ATO~>-clST ATOM>. IF clST ATOM> IS UNOEFINEO (FO~WAPO 
REFERENCE), T· OF IT IS EITHER OCTAL 40000 (FOR A .ENT'EO SY~~UL) 
OR OCTAL 40100 (IF NOT .ENT'EO). -1~44q. IS THE COMPL~ME~T OF 
OCTAL 40100, SO -1644Q.'T'clST ATO~> wILL 8E 0 FOR AN IJNDEFlhfO ~Y~riOL. 
SINCE THE VALUE OF AN UNDEFINED SY~80L ALSO APPEA~S TO BF 0, 

----. --_.- ---- -- --:-~ . ..,... ---.-. --:, ..... ......,-----,-~-- _~. __ -~r-__ __ . -. __ -.. _0- _. __ ._ .. ,.. ..... . 



f , 
: 
• • 

: 
: 
: 
• • , , 
: 

THE tXPRE551UN WILL ~E EQU_L TO 0, Th~ .OU TEST wILL F_IL. 
THE NEXT LINE WILL BE SKIPPED, AND THE EXPRESSION wILL BE SlGr~ALL£n 
AS NON-OPTI~IZABLE. IF clST ATOM> IS DEFINED wIT" RELOCATluN 
OTHER THAN ABSOLUTE, THE .00 WILL ERROR SINCE THf 
RELOCATIONS ~ILL NOT WORK OUT. IF CIST ATO~> IS 
DEFINED A~D ABSOLUTE, IN NEARLY ALL CASES THE .00 TEST MILL 
SUCCEED AND OPTIMIZABILJTY WILL BE SIGNALLED. THE ARSnLUTE CASES 
wHICH ~ILL BE SIGNALLED (UNFORTUNATELY) AS NON-OPTIMIZABLE ARE:. 

... 
LIT (SYM) 
••• LIT[SYM] 

(ALL NUMBERS ABOVE ARE IN OCTAL.) 

.. ~ -----.:- ----.. .... - "." - ." '-""---""---.-~ 

( , 

" 



'LPOOL - DEPOSIT ALL LITERALS US~O SINCE LAST LPOu~ , 
: LPOOL GEN~RATES IN-LINE LITERAL WORDS FOR ALL LITERAL USES 
, SINCE LAST LPOOL. .HE~EVER POSSI8LE, AN ALREADY GE~ERATfO 
~ITERAL WORD IS REUSED. 

·.MACRO LPOOL 
** 
**.00 ... CALL==O n IF fIRST TIME 

,:MAY NEED TO I~IT 
" •• 0'; 

** ?L'IIX 
:.. .. ~ 

**.ENDC :-.~ 

** 
-'- -: ~ .. 

~. 

** .DUSR ?L?UR 
** .RD)( 1L?IR 

- .PDX - ::SAVE USER RADIX 
::ESTABLISH INTER~AL RAOII 

** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
** 

.PUSH 

.NO."AC 

.PUSH 

.NOCON 

.PUSH 

.PUSH 

.PUSH 

.PUS'" 

.PUSH 

**.00 .PASS==O 
** 

?L?P! 

** 
** ?L1P2 
** 
** (PASS2l 
** 
** .DUSR 
** .DUSR 
** .DUSR 
** .DUSR 
** .DUSR 
** .NOCO'" 
** .NO"'AC 
** .RDX 
** 

.NOMAC 
?L?NS ::SMO~ THE POOL ACCOROI~G TO ?L?~S 

.hOCDN 
1 

1A 
18 
?C 
10 
11 

11 = 
?O = 
?C --
?8 --
1A --.flOP 
.POP 
1L?UR 

:; BUT NEVE" A~Y GAR8A~E 

;; IF PASS 1 TH~N 00 

,: PASS 1 LPOOl fLSt 

;: on PASS 2 

.POP ;;RESTOkE MACRO TE~PO~ARJES 

.POP 

.POP 

.POP 

.POP 
,;RESTO~f Ll~TING CONTROLS 

::RESTORE lISER WADI X 

**.00 ?L?PLc:.?L?CL ::IF LIT USED DURI"'G LPO~L, 
::MAKE ANOTHER PASS ** LPOOL 

**.ENDC 
** 
I 

?L?DL - DEPOSIT LITERAL 

TEPNAL ~ACRO FOR GENERATlhG LPOOL LISTI"'G LINES 

.MACRO ?L'IDL 
** 
** .DUSR 'IB = -i/IO "SHEAK LIT NUMBER INTO DIGITS 
** .DUSR 1C = ·~-(?8*tO)+5 • 
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... • ..., .... ~t( fA ;fC'IU 
** 
** 
** 

• OUSR 
• OUSR 

1B = ?B-(?A*10)+5 • 
?A = ?A+5 • 

.PUSH ?G\?l?Pl&31. 
?W\-O -I ?l ·,A ·,B ·?C -3 

.RDX 1l?IR 

:rRAoIX TO STACK FOw MACQO 
r:OEPOSIT lITERAL 

;:REST~RE INTE~NAL RAuIX 

:(SI~CE ?l?Ol·S ARGS IN BRACKETS) 

r ?l?Pl - PASS 1 PART ~F lPOOl 

r FIGURES OUT THE OPTIMU~ ALOCATION OF LITFkAlS IN CO~E 

.MACRO ?l?Pl 
** 
**.00 ?l?CL==?L?PL 
**.ENDC oO~E 
** 

;rIF NOTHING TO 00 TH~N 
:rOONE ELSE 

} **.00 ?L?PL-?L?LO ;; LOOP TO EXCLUDE ALL M6TC~ CA~nInATES 
t ** rrTHAT ARE OUT OF kANGE OR ~UST SEPAhATE 
; ** .00 (?G\?L?LO&(?l?Gl+?l?CO)<>1L?Gl)!((?L\?L?LO-?lJ\?L?PL»1?8.) 

** 
** 
** 

.OllSR 

** .ENDC GOOD 
** 
**.ENDC 
** 

(GOOD] 

** 

?L?LO = ?L?LO+l 

** .00 T-?l\?L?Pl&lB5c>O 
** .E~OC NXTl IT -
** 

rrFORGET T~J~ LITERAL 

;;FOR EACH UNPOOLED LITERAL 

;;IF LIT ALREAny OPTI~IZ~O(ey X/xx IN~ThUCTI0~~) 

;;THEN ALL DONE ELSE 

** .00 ?G\?L?PL&(?L?Gl+?L?CO+?L?FG)==O :;IF SEPARATF LIT NOT REPUTwfO 
** 
** .0USR?1 = ?L?LO 
** 
** .00 ?L?PL-?L?LO 

:;n~LY SCA~ MATC~ r.ANDIDATF~ 
::WITHIN ADDRESSING RANGF 

;;FOR EACH LIT ~AYBE STILL IN PA~Gf. 

** 
** 
** 
** 
** 

.00 ?G\?I'(?L?Gl+?L?CO)==?L?Gl :;IF GENERATEO & OPTIMJZABL~ 

.0USR ?o = ?L\?I-?U\?L?PL ;:GET OISPlACEME~T TO CANDIOATF 

** .00 (?V\?L?PL==?V\?I)&(?ocI28.)&(?D>=-128.) :;JF VALS ~ATCH ~ Jh QA~ 
** ?L\?L?PL =?I ::SAVE LIl • OPTIMIZED ~tTH, LfAVE Gl 61T 0 
** .ENDC NXTLIT :rDONE ~I1H THIS LIT 
** 
** .ENoe> 
** 
** 
** 

.DUSR 

... .ENDC 

.ENOC 
*-

?I = ?I+l ::THY ~EXT CANDIDATE 

**::NEED TO GENERATE A NEw LITERAL 
** 
** 
** 

• 0USR 

-~---"'~' __ .~'--r __ --- ". . . . 

?D = . :;REMEMHER WHERE ~E STARTED 

. . 



,?L?XI - PROCESS AN ·X- INSTRUCTION , 
, CALL: 

?L?XI clNSTR.,CAC.,cTARGET (MULTI ATOMS OK) • 

• MACRO ?L?XI 
.* 
• *.00 .MCALL==O "THE FIRST TIME, 
.* 7L?lX :;MAY NEED Tn Ii.IT 
**.ENDC '.' .. ' .. 

• * 
** .DUSR ?L?UR - .ROX nSAVE USER RADIX -
** 
** .PUSH ?D ::SAVE TEMPS 
** .PUSH ?F 
.* 
** 
**.DO ·-3·'-187==·.· ::IF -.- USAGE 
** ?L?N -1,-2,-3 -4 -S A6 A7 A8 A9 ::~A~DLES • 
**.ENOC DONE 
** 
** 
.*.00 ·-3·'-187==·=· ,:IF -=- USAGE 

" . 

.* ?L?XE -1,A2,-3 -. AS -6 -7 -8 -9 ::HA~DL£~ -:-
**.ENOC DONE 
** 
** 
** 

** 
** 
I 

(DONE) 

?L?XR 

.DUSR ?F = .POP 

.DUSR ?D = .POP 

: ?L?XN - PROCESS AI'4 -fl-, 

:;RESTCtRE TE~PS 

, HANDLES LITERALS THAT MUST BE SEPARATE • 

• MACRO ?L?XN 
**.00 .A3·c.·.· ::IF MORE THAN JUST -.-
**:: YOU FORGOT THE SPACl AFTER THE • SJr,~ 
.* ' Al -2 LIT[,O+O+O+O+OJ . ::ALLOC WORO HE~E A~D IN LPonL 
**.ENOC DONl .* **.00 (.PASS==O)!(?L?Nlc.O) 
** Al -2 LIT[,-. -5 -b ;:ALWAYS GE~ A LITFHAL 
**.ENDC DONE 
** '?L?DI -1,-2,,0 1 2 3 4 5 6 7 8 9 A 8 C 0 E F G H 1 J 
.* .DUSP ?F = LIT[,A4 AS -6 -7 -8 A9J ::FAKE CALL TO LIT 
**[DONE) 
I 

lL?XE - PROCESS -=-, 
, .,~CESS A LITERAL THAT CAN BE OPTIMI1ED 

.MACRO ?L?XE 
.*.00 ·-3·c.·=· ,:IF MORE THA~ JUST -:. 
**:, YOU FORGOT THE SPACE AFTER THE: SIGN 

---",--,,,--,-~-~_ .. r-...--. .......... ~ __ -" __ ''---_'---' __ ~_~ __ -~ ___ -_.' ___ . __ ._-- -'- ... -- -- .-.-~- ..... 



- . 
** .PUSH ~V\?L'PL ;:CORRECT VALUE TO STACK 
** ?L?DL ( .?L?PL,: .POP _____ : ____ ,?L?PL 
o 1.2 3 4 5 6 7 8 9 ABC 0 f F G H I J) ::USE THE VALUE FU~~ 

.ENDC SKIP 

.ENDC :: EL SE 
** 
** ?L?DL [ .?L?PL,: __ .?L?PL 
o 1 2 3 4 5 6 7 ~ 9 ARC 0 E F G H I J) 
** 
** (SK IPJ 
** 

::USE THE ~ACRO FOP~ 

** ?L?DU ?L?GN = ?L?GN+.-?D ;:INC # wORDS GENEqATEO 
** .OUSR ?G\?L?PL = ?G\?L?PL1?L?Gl ::FLAG AS GENERATEO 
** ::5U PASS 2 ~ILL 00 SA~E 
** 
** (NXTLITl 
** 
** .DUSR ?L?PL = ?L?PL+l ::READY TO PROCESS ~EXT 

** 
**.ENDC 
% 

- . --- -----~-- . . . ~ .... --,--- _ .. -----.--.-- --. --



X INSTRUCTIONS 

I SET OF ALTERNATIVE MEMORY REFERENCE J~SlRUCTION ~ACKOS 
I TO HELP GET A~OUND NOVA ADD~ESSl~G PkORLEMS 

THE X INSTRUCTIONS DO THFIR BEST TO ACCESS OATA I~ THE MOST 
• _.F~CIE~T WAY POSSIBLE. THEY HAVE THE IMPOR1ANT PROPERTY OF 
, BEING A SINGLE IN-LINE wOHD I~ ALL CASES. SO THEY MAY 'E SKIPPED OVEP. 
I IF TH( ADDRESS REFERRED TO IS OUT OF RANGE. REFERENCE T~ IT.tS M_uF 
I INDIRECT THROUGH A POINTER GENERA TEO USING LITERALS. 
I 
: THERE AKE SIX X INSTRUCTIONS: ONE TO M_TCH EACH OF THE 
: BASIC NOVA MEMORY REFERENCE INSTRUCTIONS. THE BASIC FOK~AT IS 
I THE SAME AS FOR THE ~OVA INSTRUCTIO~S: 

: 
: 
: 
I 

:LOAD ACO ~ITH CONTEN1S nF wnwo "OAT6" 
:JUMP TO SUbPOIJTINF ·SUBln-
:INCRE~ENT -FLAG" .~O SKIP IF 0 

XLOA 
XJSR 
)(IS2 
)cSTA 
XJ~P 

XOS1 

O.OATA 
SUBRT 
FLAG 
2,GlPTH 
GlDPTCH 
COUNT 

:STORE AC2'S CO~TENTS INOIQECT THkP~Grl ·PT~" 
:JUMP INDIRECT lH~OUGH "OPTCH" 
:DECR~MENT ·COUNT- A~D S~IP IF 0 

: NOTE THAT THE INDEXED MODES OF ADURESSING M_Y NOT ~E uSEO ~ITH 
: THE X INSTRUCTIONS. 
: 

: IN ADDITION TO lHE HASIC FOR~AT DESCRIBED ABOVE, T~E~E 
: AHE T~O ALTER~ATE FORMATS. THESE ALTERNATE FOR~ATS GIVE THE USER 
: ACCESS TO THE LITERAL FACILITY TH~OUGH THE X INSTkUCTIONS. 
, THE USER SPECIFIES A LITE~AL REFF~ENCE 8Y W~ITING AN -=" SIGN 

'-~ORE THE DATA HE ~ISHES TO ACCESS LITERALLY. FOR EXAMPLE: 

• , 
)fLDA 0.= 377 :LOAO CO~STANT 377 INTO lCO 

: THf ABOVE EXAMPLE IS EQUIVALENT TO 

LOA 0,LIT13771 

: EXCEPT THAT THE FORMATTING CO~ES OUT NICER: NO C~A1Y SYMBOL 
: APPEARS (AS WOULD FOLLO~ING THE RIGHT B~ACkET). AND TH~ 
f COMMENT, IF A~Y, IS NOT LOST. , 
, PLEASE NOTE THAT THE SPACE FOLLO~ING THE "=" SIG~ IS 
: REQUIRED. SO THE XLOA MACRO CA~ DEAL ~ITH -377" SEPARATELY. 
, (IF YOU EVER FORGET THE SPACE, YOU _ILL GET A~ ERROR MESSAGE 
, RE~I~DING YOU THAT YOU FORGOT IT.) 

: IF IT SHOULD EVER BE NECESSARY TO FORCE THE LITEQAl 
f FACILITY NOT TO TRY TO OPTIMIZE A LITEPAL USE, ~RIT~ A ".- SIGN 
: INSTEAD OF THE -=" SIGN. AGAl~, THE SPACE FOLLOWING THE -." 
: SIGN IS REQUIRED. 
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• • 
: 

XX INSTRUCTIONS 

~X INSTRUCTIONS ARE LIKE X INSTRUCTIONS, EXCEPT ThAT TH~Y 
INCLUDE A BOOKKEEPI~G SYMBOL FOR OPTIMIZING OTHER~ISE NON
JPTIMIZABLE LITERAL REFERENCES SUCH AS FORWARD REFERFI~CES 

: AND EXTERNAL REFERENCES. THE USEk SUPPLIES A U~IPUE 
: BOOKKEEPING SY~BOL FOR EACH SEPARATELY VALUED LITEPAL qEFERE~CE. 
: THE BOOKKEEPING SY~BQL IS WRITTEN AS THE LAST SYMBOL I~ THE 
: CALL TO THE XX INSTRUCTION MACRO. FOR EXA~PLE: 
• , 
• , 
• • 

XXLOA O,OATA,.OATA 

: ACTS JUST LIKE 

• • 
• , 

XLOA O,DATA 

: EXCEPT THAT ~ULTIPLE REFERENCES OF THIS TYPE TO "DATA" M~Y R~ A~lE 
: TO REUSE LITE~AL WORDS ALREADY GENERATED FOR EARLIE~ R~FERENCES TO "nATA". 
• • 
• • THE BOOKKEEPING SYMBOL yOU PROVIDE MUST BE UNDEFI~ED AT 
: THE TIME IT IS FIRST USED, AND CA~ ONLY BE USED FO~ LITERAL 
: REFERENCES TO THE SAME EXPRESSION. REMEMBER ~OT TO IJS~ THE SAuE 
: BOOKKEEPING SYMBOL FOR "DATA" AND "@OATA". 
• , 
• • IF NO BOOKKEEPING SYMBOL IS PROVIDED THEN THE LITE~AL Fxp~FSSln~ 
: ~UST CONSIST OF ONLY.ONE SYMBOL. THE ~ACwO ~ILL USE T~IS SYM~nL 
: PREFIXED BY"." AS THE BOOKKEEPING SYMBOL~ THE EXA~PLE STATED ARUVE 
: CAN ALSO BE DONE AS 

ICXLDA O,DATA 

: THIS HAS EXEACTLY THE SAME EFFECT AS THE PREVInU5 EXAMPLE. 

: CURRENT RESTRICTIONS: 
• • 
• • 
• • 
• , 

WON'T HANDLE Z~EL, EXTD, EXTU, ASS 
XX INSTkUCTIONS ALLOW O~LY 1 TAkGET ATOM 
DON'T USE SAME 800KKEEP~R FOR "SY~" ANO "~SY~" 
CAN'T REFERENCE EXTN SYMBOL FROM ARS CODE 
IF @ USED IT MUST IMMEOIATELY PRECEDE FOLLO~ING 

SYMBOL wITH NO INTERVENING SPACE 

'. -. -,. ~--~----.-- ._- - ---------- --



** .00 ?G\?L?PL&?L?CO==O 
** 
** 
** 
i 

.PUSH ?G\?L?PL&31.· 
1W\?L?PL **.OUSR, __ ,?I= 

.ROX ?L1IR 

f:IF OPTIMIZABLE 

::RAOIX TO STACK FOR ~ACRO 
:: ASSlr;~ ?I TO "'ACIll) VALliE 
;;RESTO~E INTEP~AL kA~Ix 

{ .00 ?lc>1V\?l?Pl . ::IF ~ACRO VALUE ~RONG, 

** 
** 
o 1 

.PUSH ?V\?L?Pl ;:CUPkECT VALUE TO STACK 
?l?OL ( • ,?l?PL,: _______ .POP______ ._f_~ ___ ,?l?P( 

2 3 • 5 6 7 e ~ ARC 0 E F G H I JJ ;:USE THE VALUE FuRM 
** .ENOC SKIP 
** 
** .ENOC :; ELSE 
** 
** ?l?Ol [ ,?l?PL,: ______ ,1L?Pl 
o 1 ~ 3 • 5 6 7 8 ~ ABC 0 f F G H I JJ 
** 
** (SKIP] 
** 

::USE THE MACWO FOPM 

** 1L?DU ?L?GN = ?L?GN+.-?O ::INC * WORDS GE~EQAT~O 
** .OUSR ?G\?L?PL = ?G\?l?PL!?L?Gl ::FLAG AS GEN~~ATEO 
** ::Su PAbS 2 WILL DO SA~E 

** 
** (N)cTLITl 
** 
** .OUSR ?L?Pl = ?L?PL+l ::READY TO PROCESS NEXT 
** 
**.ENOC 
** 
** (DONE) 

f 0 ?L?US>O ;:WhEN 1LOOO IS OEFINED 
* .OUSR ?L?NL = ?LOOO ::TNTT ?L?NL FU~ PAS~ ? 
**.ENOC 
I 

J ?L?P2 - PASS 2 lPOOL CODE 
J 
J DOES ALL PASS 2 POOLING OF LITERALS 

.MACRO ?L?P2 
**.00 ?L?CL-?L?Pl 
** 
** .00 ?G\?L?PL&?L?Gl==O 
** 

:;FOR EACH UNPOOLfO LITE~AL 

::IF SEPARATE LIT ~OT REQUIRED 

** ?L?DL [ ______ ;,?L\?L?PL,: ,?L?PL 
o 1 2 3 4 5 6 7 8 ~ A 8 C 0 E F G H I JJ 
**. ::GENERATE THE LISTING LINE, 
** :: SHOWING kEUSE OF LIT. ?L\?L?PL 
** 
** .ENDC NXTlIT 
** 
**:;NEED TO GENERATE A NEw lITERAL 
** 

, 
*
** 
** 
** ** 

• OUSR 10 = . 
)0 ?G\?L?PL&?L?CO==O 

.PUSH ?G\?L?PL&31. 
?W\?L?PL **.DUSR, __ ,?I= 

.ROX ?l?IR 

;:REMEMBER ~HERE wE STARTED 

;;IF OPTI~IZABLE 

::RAOIX TO STACK Fnw ~ACkO 
:: ASSIGN ?I TO ."'CRO VALliE 
;;RESTORE INTE~NAL RADIX 

----- ... -_. --- ----,---:---:-------------------- - ... 



-* -1 -2 LITI,O+O+O+O+OJ 
**.ENDC DONE 
** 
**.00 (.PASS==O)l(?L?NJ<~O) 

-I -2 LITl-4 -S -6 -7 
.ENOC DONE 

:; ALLoe WORD HEIH: A NO I IV LPuPL 

?L?OI -1,-2,,0 1 2 3 4 5 6 7 8 q ABC 0 E F G H 1 J 
** .DUSR ?F = LIT[-4 -5 -6 -7 -8 -q] ;:FAKE LTT CALL· 
** (DONE) 
% 

; ?L?XR - PROCESS ME~EORY REFERENCE 

.f4ACRO ?L?XR 
** 
** .PUSH .NOLDe 
** .NOLOC 1 
** 
** .0tJSR ?O = 1 ;:StT TO GO I~DIRECT 

** 
**.00 T'-3==(181+1812) J:IF SYMBOL IS EXTERNAL 
**.ENOC PUNT ::GO INOt~ECT ELSE 
** 
**.00 T- A3==(181+3.612) 
** .DUSR?O = 0 

;:IF IS PAGE ZEwO SY~BOL THEN 
::GO DIRECT 

**.ENOC )( 
** 
** 
** 

• OUSR ?F = • 
**.00 (T'A3~15.)<~(l-?F&15.) 

.ENOC PUNl 

..... 00 -3<~O 
** .OUSR 10 = -3-. 
**.ENOC 
** 
** [X] 

** 

;:IF RELOCATIONS DIFFER 
;:GO TRY TO RElJ5E A LITERAL 

::ou wITHOUT PASS 1 EkRORS 

**.00 (-128.<=?0)&(?D<=0) nJF AACK~ARD 1. Ji~ RA~GE 
** .00 (.PA55==O)!(?L?NJ<~O) 
** Al A2 -3 -4 -5 A6 -7 A8 -q ;;hO DI~ECT 
** .ENOC XY 
** .00 'A2-==-' 

-I -3 A4 A5 A6 -7 A8 Aq 
** .ENOC XY 

** (XY) 
**.ENOC DONE 
-** 
** [PUNT] 
** . 
**.00 (.PASS==O)!(1L?NI<~0) 
** -I -2 iLIT(A3 -4 -S 
**.ENOC XY 
** ?L?DI 
... .DUSR 

(XY] 

** (DONE) 

-1,-2,i,O 1 2 3 4 5 6 7 R q ABC 0 E F G H I J 
?F = LIl[A3 A4 -~ -6 -7 -8 -q] ;;FAKE LtT CALL 

** .NOLOC (.POP) 
% 

; ?L?OI FORMAT X/XX iNSTRUCT JON LISTING 



** 
** 

*. 
*. 

.MACRO 

• PUSH 
.PUSH 
.PUSH 
.PUSH 
.. 
~OUSR 

!L!Dt , . 
'8 
lC 
'0 
!D = *. .~ .. ' 

..': ",: :-.IOX ?L ?IR 

!L?CL 

••• 00 lG\7D&?L?Gl==O 
•• ~DUSR?O = ?L\?D 

"IF was hOT GENENfO THEN 
::GET ACTUAL NU~9ER 

••• ENOC·' :-. ~ ... ~-- . 

•• 
*. .OUSR ?6 = ?D/l0 ::BREAK LIT 
•• .DUSR ?C = ?D-(18*10).4. 
** .DUSP ?A - ?8/10 -
** .DUSR ?8 - 18-(lA*10).4. -•• .OUSR ?A - 7 •• 4. -
.* 
*. .ROX ?L?UR 
*. 
.* ?L?D2 -1,-2,-3,-'A,-1S,-?C 
.* 
*. .DUSR ?D = .POP 
•• .DUSR ?C - .POP -
** .DUSR ?6 - .POP -
*. .OUSR 1A - .POP -
I 

02 - ACTUAL DEPOSIT T~E FOR~ATED LINE 

.MACRO 1l?D2 
** 
•• .PUSH 
** .NOLOC 
*. 

.NOLOC 
1 

INTO DIGITS 

* •• 00 '-2'==" 
-I 

**.E~DC DONE 

::IF NO REGISTEk THEN 
-3?L-4A~-b 

nELSE 
A2,-3?L A4 ASAb 

** (DONEl 
•• 
** .NOLOC (.POP) 

'?L?XX - PROCESS AN ·XX· INSTRUCTION , 
: CALLI 
, ?L?XX cINSTR>,cAC>,cTARGET 'INCLUDING ROOKKEEPI~G 
, SYMBOL AS LAST ATOM) • 

• ~ACRO ?L?)(X 
". . 

'" .MCALL==O 
1L?lX 

,:THE FIRST TIME, 

**.Et4DC 
*. 
** *. 
*. 

.DUSR 1L?UR = .RDX 

.PUSH ?D 

::MAY N~ED TO INTT 

::SAVE TE~PS 

. -. 

- -----.---.• --.--.-~-~ ...---..... *:, ........... ,.---..,-. --.-... -~- .. ~-.~.---.~--."",,---. -- ..... _ .... --_._- ... 



""* 
** 
**.00 ··3·'-IB7==·.· 

• 1L1xN -1,-2,-3-4 
".ENOC DONE 

** 
**.00 ·-3·'-IB7==·=· 
** 1L1XE -1,-2,-3-4 
** .DUSR 10 = 5. 
**.ENOC REACH 
** 
** ?L?XR -1,-2,-3 
** 
**.00 (-128.<=10)&(10<=0) 
**.ENOC DONE 
** 
** • OUSR 
** 
**[REACHl 
** 

10 = 4 • 

::IF -II- USAGE 
::HANDLES • 

::IF -=- USAGE 
::HANDLES -=-
::SET TO ~A~OLE aOO~KEEPJNG 

::HANoLES MEMtORY REFERE~CE 

::IF ~fNT OlRECT T~EN 
::OONE ELSE 

::SET 4TH ARG AS BOOKKEEPE~ 

**.00 .PASS==O ::ON PASS 1 OU T~E BOOkKEtPING 
** 
** .00 ·-10·<>·· 
** ?L?)(O -10 
** .ENDC NOBOOK 

::IF BOOKKEEPING SY~BOL GIVEN THE~ 
::USE IT ELSE 
::uSE THE ARGUMENT P~ECEEoEO dY A 

** .0IJSR 10 -- 10-1 
** 1L?XO .-10 :: A; PERIOD 
** [N0600K1 

t 

.ENOC 

** (OONE) 
** 
** 
** 
** 
X 

.OUSR 1F = .POP 

.0USR 10 = .POP 
::RESTORE TEMPS 

: ?L?XO XX INSTRUCTION BOOKKEEPING oEPA~TMFNT 

** 
** 
** 
**' 
** 

.MACRO ?L?XO 

.0USP ?F = ?L?CL-l ::GET NUMBER OF LITE~Al GfNt.D 

.RoX ?L?IR 

**.00 (?G\?F&?L?CO==O)~(T·-1&185==O) ::IF LIT CAN OPTIMIZE U5AGF 
::THF-N ~E OON·T NEF-D TOO ELSE **.ENoC DONE 

** 
**.00 T'-1&185==0 
** .DUSR -I = ?F 
**.ENDC DONE 
.. * 
*.00 -1>=?L?PL 

.ENDC REUSE 
** 
**.00 .-?L\-I>=128. 
** .OUSR -I = ?F 
** .. ENoC DONE 
** 

-.. ~ .. ~- ..... ~-...-,,--- .----- .. -.. -.-~----- ---~------

::IF 1ST TJ~E THEN 
::SAVE LITERAL ~UM8ER 

::IF PREVIOUS USAGE NOT YET 
::POOLED THEN USE IT ELSE 

:: IF PREVIOUS PonL OF IT OIlT OF 1(Af'~GF 
::THEN SET TO USE NEW PO~L 

.. -- ____ ._r. __ 4_._~_._.r-- .---_-~ 0-'_-"'-- '. ,..- ... -






