










































































































































































































1 C4RRY 0571 4 
2 lE:FlO 05715 
3 SIGN 05716 
4 PARITY 1IJ5717 
5 MEMO~Y 1IJ6Cl1/111J 

2~ SQUARE ROOT 211J~17 

21 X 1Il!!72" 
?3 Y 05722 
24 l 05724 
2e PRINTCH4q 21327 
29 CH4R ClI5726 
31 I 057;:>7 
38 PRI~TSTRI~r, 21757 
39 NAME: 4'15731il 
40 LENGTH 05732 
42 I 1!J5733 
46 PRINTNUMBEq 22307 
47 '1UMBE'l 0'15754 
48 BASE ~5737 
49 CH41lS 1IJ5741il 
50 ~[1l0SUPPRESS 05741 
52 I 1115742 
53 J 1IJ5743 
'54 TE"!P "''5744 
63 I 05764 
64 HEADING 04771 
78 HONITORUSES 1115766 

................................................. * ••• -
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20156 BNfIIPPNNNIII, BPPPPPNP"'F BIIIIIIPPN~!NPF R"PN"iPPpo, 

8NNPPNNNNF BPPNPfIIPPPF !3NNPPNNNNF PPP?PPNN°, 
2064 B"mpPNNNN, BPPPPPIIIPNF RNNPPNPPNF PPPN?~'NNN' 

B PP ~IN NP PP F BNNPPNN'JNF RPPNPNPppr Bt\NNN'IIP'J~!I' 

20l? 8NIIINN'IN!IIPF I:lPPNNPIIJNNF BpD!II'IIIINPNF f"!N N~,ppr, ~J r 
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f3P~IPPNN~PF BNPPNPNNNF RPNpNPNNP, ION NN '''P NN IIIF 
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2128 BPPNNPNPNF SPPPPPIIJIIIPF' ~NNPPNNNNF 8PPPPPi~pNF 

BNPNNNPNNF BPNNNPNPNF BNNN"PNN~F BPPPNNPPPF 
2136 BNNPPN'I'JPF BPPNPPPPP, I3NNPPPPPNF' BNNN:>NNNPF' 

B"JNNNPPP~F BtJNNNNNNNF !'lPPNPNNNPF BPPNNNr~pDF' 

:?144 eN 'IN PN NP .~, BPP'JPPNIIJNF' 8PPN:-JN PN NF 8'IN NPNN P'I F 
~PPPNIIJPPPF BNNPNNNNPF BPPPPPPNt-JF BPPP'!.'NN~F 

2152 B~JNPNPNP?F 9PPNNNNNPF 'PNNNPNNPNF BPPN'IPiJNN' 
BPPIIINNNPNF" B NN'IPr-;NPNF' Bpp"JPN NNNF" B NNPP NN NP F 

216111 BNNPPNNt>/PF B PP NN NN NP F BPNNPNPP PI'" 8 PPNNPN NN' 
8NNPPNNNIIJF" 8PPNN~NPNF gPNNpPPPP, 8PPNPNNrJNF 

2168 BNPIIINN,,'JNF gPNNNNNPPF 8N'JNNPNNN' (lNNPPNNNP, 
B PP N,., NNNP, 8P NN NN PPPF BPPNNPNNN, BNNPPNNN NF" 

2664 BNPNPNPNNF BNNNNPPNP, BllltJNNPNPNF' BNNNNPNPNF' 
8N:-JNNNPPNF BNNN"JNNNPF BNPNPNPNpF p,'NPIIIPPPNF 

2672 I3NNNNP"J PPF BNIIIPPNPPNF 8PPF'PNPNNF !3NNPPPPPNF 
BNNNNIIINNPF BNNPP~NNNF BNNF'pPPPNF 8NNN"INNNN, 

2680 9NNNNNPPNF BPPPNPNNNF 8NNNPNpPNF' BNNNNNNPPF" 
BNIIJPNPPPNF" BNNNNPNPPF BNNPPNPpN' pPPPP"JPNNF" 

2688 BPNNPIIIPPP, BNNPPN"JNNF BpPN'JP'JNNF BF'PNN"JNPN, 
BP"JNPPPPPF 8NPPNNNNNF ANNPIIIPNNN, ANNNNPNPPF" 

2696 B NN PP NP PN, BP PN NP NN N, ANNPPPPf'Nr BN NN NN PNPF' 
BNtJPPN'I~NF' BNNPPPP!> NF' 8N"JNNNNNlllr BNNPPNPPNF 

27"4 gPPPPNPIIINF" BPPNNPPPPF ANNPPNNNNF" ePPNPNPPP, 
8'1~JPPNPp'~F apPNNPNPNF BPPPPpNNP, BNNPPNNNi\r, 

2712 8PPPPPNP~F' BNPNNNPPNF BNP\jPNPPPr:- BN'INIIIPf,JNN, 
9PPI\JNNNNPF BNNNPNPNNF BN'J'IINNNNPF 8P PNNPNNNF 

2720 BPPNNNNPIIJF BNNNPPPNNF BNNNNNNNNF' BPNPPNNIIIP.F' 
B"JPNNPNNN, BF'PNPIIINPNF 8NNNNPNPNF' BNNPpNoPNF 

2728 8p PNNPNN"IF BNNPPPPPNF 9PPPPPNPNF' BNNPPNNNNI'" 
8~H,!Ppo"P~F '3NNNNNNNNF BNNPPNPPNF 3P PP P"JPN N, 

;>736 8pPNNPPPPF B'lNPPNNNNF" BPPNPIIIPPPF RNIIIPPNPPNF 
gPPNNPNP'!F BPPPPPNNPF QNNPPNNNN' 9P PPP PNPN, 

2744 BNPNNNPPNF' BNPNPNPPPF BNNNNPNNNF' BpPNNNNNPF' 
BNNNPNP"JN, BNNNNNNIIIP, BPPNNPNNNF" 8PPNNNNPNF' 

2752 '3 'J'I'!PPPNN, 8NNNNIIINNNF RPNPPNNNPF' Bt4PNNPNNNF' 
8 PP"JNPPPPF BN NNNP NPIII, B"JNNNPPPIIJF 8P PPPPNNPF 

2760 BNNNDNPPNF' BNNNNP NNPF BIIJNNPPPPNF QNPPPN'Jprr: 
B"IoNN'JPPNr >lPPPPPNPPF 8'JNNNPNNN' BNPNNNPNNI'" 

2768 9PPPI\JNNIIINF BNNNNPNPNF BNP"It,jt.lPNNF' eppNPNPPPF' 
BIIINNNPNPN, ANNNNPPNP, BNNNNPNPNF' 8NNNNF'PPNF' 

2776 BPP"JPNPNPF BNNNPr-;PPNF 'lNN"INPNPNF RNNNppPPNF 
B'JNN"JNNPNF BNPN NNPPNF 8 P PPPPNPP, 9NNN'IPNN'JF' 

2784 B"mp~JPpp'J, BNNNNPNPPF" BN",PPNPPNF BPPPPNPNIIIF 
I3P~NNPPPP, 8111NPPNNNNF BPPNPNPPP, BNNPP"JPP"Jr 

2792 BP p"J PP p,~ NF' BPPPPPNNPF 8NNPPNIIINNF BPPPPPNPNF' 
BNNPP'IPPNF BPPNPPPPPF BN'JPPPPPNF 8NNNNPNDNF 

281110 BNNNNPPPIIIF BNNNNt.lPPNF' '3NIIINPPPPNF' BNNNNNNtH'" 
BNPNNNPP,~F BIII"'PPNNNPF B!lJNNNPNNPF 8N NPN ?PPNF 

280~ BN'INNPNPPF B"JNPPNPPNF BPPPPNPNi,F Bf'PNt,;OPPP, 
8"'·JPPIIIIIINN' BppNPNPPPF 811J"NNNPPNF BNN"iNNNpoF 

2816 B~INNNPNNN, BNNPNPPPNI' BNNNNPNPPF' BNNPPNPPNF' 
BPPNPPPNNF 8PPPPPNNNF BNNPPNNNNF' BNNpPPPPNF 

28:?4 8~JIIJNNIIJIIINNF S"JNPPN?pNF' BPPNPPPPPF' BNNPPPPPNI' 
A"Jr,NNPNPIIIF BIIINNNPPPNF BNNNNNPPIII' BNNNPPPPN, 

2832 BIIWt-.JNNNNP, BNPNNNPPNF BNNPPNNNP, BNNNNPNIIIPr 
Bt'''·JPNPPPNF BNNNNPNPPF BNNPPNPPNF gPPPPNPNNF 

2840 BPPNN'JPPPF 8NNPPNNNNF BPPNPNPPPF BNNNNNPNNF 
BNNNNNNNPF BPPNNPNNNF' BPPNNNNPNF' 8NNNNPPNNF' 

2648 B'INNNNNNNF BNNPPNNNPF BPPPPPNNF'F' BNNf'PNNNNF" 
BPpppPN~mF BNPNNNPNNF' BNPPPPNNNF BNN"JNpNPNF 

2856 B"JNNNNN'INF" 

PROGRAH ERRORS 



INTEL CORPORATION 
3065 Bowers Avenue 
Santa Clara, California 95051 
(408) 246-7501 

intel 
MCS TECHNICAL MEMORANDUM 

A GUIDE TO P~/M PROGRAMMING 

15 March 19.~'" 

This MCS Tecbnical Memorandum provides replacement 
pages for the following MeS.manual: A Guide to PL/M 
Programming. 

The changed pages document the availability or PL/M 
Version 3.0. Note that prior to Version a.O some 
features of the language and the compiler are either 
not implemented in full or are not available. 

Pages to be replaced or added are: 
47 - 48 

54, 58 

65 - 67 

95 - 102 

File this memo at the back of the manual to provide 
a record of changes. 

HCS 108-0774-1 K 



~2t 

no 

UI 

ala 

U~ 

au 

us 
U' 
ai7 
IU 

U' 

ItO 

141 

INYALID USE or BUILT-IN FUNCTION I~ AN ASSIG~M'NI. 

.ASS-2 CO"PJLE_ ERROR. INYALID YARIAILt 'PECISI~ CNOl 
II~GLE ~ITE OR DOUHLE BYTE), MAl It out TO 'R£VIOU. "~'URI 

LABtL RESOLUTION ERROR IN PASS-2 C~AY ME Cu~'lLE' t'RO',. 

~Sl"E AI 101), 

~1l"'E AS 11 J). 

INYALID PROGRAM TRANsrER (ONLY CO~PUTED JUM'S lRC aLLOWED 
IlilTH A ·'0 TO'). 

~SlIiE as U4). 

ERROR IN BUILT-IN FUNCTION CALL. 

~NOT ustO) 

~SA"E AS SO'l), 

tRROR 1~ CHANGING VARIABLE TO ADDRESS RErE~E~Ct. MAY 
ME A PASS-2 COMPILER E~ROR, UR MAY 8E CAUSED BY •• ,
YOUS ERROR, 

'''AME AS 107). 

INVALID ORICIN, CODE HAS ALREAD1 BtEN GE~£P'TLD IN IH' 
sP~ClfIED LCCAtIONS. 

A SYMBOL TAeLE DUMP HAS BEEN SPECIFIED 'USIN~ IHE ,MtMORr 
IOGGLE IN PlSS-l), BUT NO FILE HAS BEEN SPLClrlED 10 RE
CEIYE IHE 8~PF TAPE 'USE THE ,BN'F_N CO~TROL). 

INVALID rORMAT rOR THE SIMULATOR IIMBOL IASLI DUMP caEC 
UROR 111), 1.. STACK NOT EMPTY At END OF COMPILATION, POSsIBLY ClUIED 
81 PRE\IOUS COMPILATIOH ERROR. 

1.41 PROCEDURES t:t;StED TOO DEEPLY OIL OPtlMlZATIOh) 
SI~PLIrl HESTIhG, OR ~E.COMPIL' ~ltN LAPGER PStACK 

'46 PROC£DU~E OPTIMIZATION aUCI( UNDEJIFLOIi. MU" A 
~EtURN l~ UUIER ~LOCK. 

1.7 RESTARt LOCAtIONS rOR sueSCPIPt A~D BASED VARIAILE 
SUBROUT!hES OVERLAP ~CHECK '1 tMROUGH ,7 PA~AMtl'JI) 

Figure IV~7. (Con't) 
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SWitCh Name -------
10 • n 

11 • n 
thru 

.7 • n 

,ANALYZE • n 

'SINARY = n 

'COUNT • n 

IDELETE • n 

$EOr 

U.e _________ r ________________________ • ____________________ ---------

Control. branCh to Itartln; location it 
any restart to;;le I, Ipecitled ell thru ") 

If n I. ;reater than 1, Inl1ne COdl 1. 
generated for addre •• computation. If n 
II between 0 and 1, a reltart .ubroutlne 
Will be emitted In reltart location n, 
and Inllne code In the pro;ram will be 
replaced by re.tart Inltructlon, e.ee 
lectlon V.4). 

Print a trace of the re;l.ter alloca
tlon Itack If n • 1. InclUde alll;ned 
re;llterl 11 n • 2. 

Do not write a object tape If n • O. Other
Wile, write a Object tape to file n (lee 
PL/M tile numberln;), The Object tape format 
11 determined by the letting of SQUICKDUMP. 

(same al Pasl 1) 

(same al Pall 1) 

e same al Pasl 1) 

o 

8 

o 

o 

,FINISH Print a decoded dump of the ;enerated . 0 
maChine Code at the end of Pasl 2, 

SGENERATE = nPrlnt a cross reference of source line 0 
nU~ber' versel machine Code locations 
If n • 1, If n • 2, print a trace Of 
the Inter~edlate lan;uage al It Is read, 
ai well, 

SHEADER • n Start maChine eode generation at location 0 
n When producing code dump or Object tape. 

SINPUT = n (Same a. PaSI 1) 

8LErTMARGIN • n (Same as Pasl 1) 

,MAP Print a memory map show1n9 symbol numbers o 
and address assignments at the end of Pas. 2. 

SOUTPUT = n (Same asPasl 1) 
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SPRINT (Same al Pa.1 1) 

,QUICKDUMP • n If n • 0, the object tape formlt w11~ 
be BNPr. If n • 1, the object tape format 
will be hexldeclmal, w1th 16 by tel per record. 
It n II 9reater than 1, tne Object tape w111 
hexldeclmal with n by tel per record. 

IRIGHTMARGIN-n (Same II Pa •• 1) 

ITERMINAL (Same II Pasl 1) 

,VARIABLES • n Tbe first pa;e of random-acceSI memory ~RAM) 
11 pa;. n (numberin; 0, 1, •• , , 61), 

.wIDTH • n (Same II Pasl 1) 

8- • n If n • 0, code 11 produced for the BOOe 
(500KHZ clock), If n = 1, code 1. produced 
for the 8008-1 f800KHz clOCk), 

Figure Iv-e, PLM2 "t" complier switches, 

PASS-2 

$generate =1 (cross reference line numbers and locations in code) 
$bnpf = 6 (write bnpf tape to internal file number 6) 

12=0003H 
19"'0067H 
2S"'0089H 
3S"'OOE6H 

13=OOOEH 
20=006DH 
26=008AH 

15=0011H 
21"'0071H 
29=009CH 

16=OOlEH 
22=0077H 
32=OOA5H 

17=0026H 
23=0084H 
33=OOBEH 

18=0043H 
24=0087H 
34=OOEIH 

Figure IV-g. Sample output from PLM2 corresponding to the 
INDEX procedure. 



SUPPole, for example, a progr~mmer codel three 
sUbroutines 1n allembly lanqua;e for handling teletype 1/0, 
Tne lubroutlne 51 sends a llne-feed.carrla;e-return, and 11 
found at location 50 In memory. Tne subroutine S2 writel a 
sln;le character at the teletype and returns, ASlume 5i 
assembles startln; at location 75. The lubroutlne 53 readl 
one character from the teletype, and 11 located between 
addressel 120 and 150 In memory. The following PL/M program 
then proviaes Interface procedurel for these assemblY 
language sUbroutlnes. 

150lDECLARE CRLFS LITERALLY '50', 
TTYOUTS LIT~RALLY '75', 
TTYINS LITERALLY '120', 

CRLF. PROCEDURE, 
GO TO CRLFS, 
END CRLF, 

TTYOUTI PROCEDURE (CHAR), 
DECLARE CHAR BYTE, 
GO TO TTYOUTS, 
END TTYOUT, 

TTYINI PROCEDURE BYTE, 
GO TO TTYINS, 
END TTYIN, 

The CRLF, TTYOUT, and TTYIN procedures can then be called 
In the same manner al any Internally-defined procedure. 

If the assembly language subroutines are not fully 
Cheeked-out and thus are undergoing revisions, it may be 
worthwhile conltructinq a "lump vector" at the beglnnln; of 
memory. The ,ump vector contalns jump Instructions to 
addresses of the currently assembied sUbrotlnes 81 throuqh 
Sn 1n lower memory. The corresponding PL/M interface 
procedures then branCh Indirectly thrOugh this lump vector. 
If the sUbroutines are reassembled at different locations, 
onlY the jump vector need be Changed, Since It 11 not 
neceslary to recompile the PL/M program. 

As a final note, the programmer 11 reminded that 
Q~sembly language subroutines should be used only when 
absolutely necessary, ChanQes to the PL/M system for future 
machine architecture w1ll necessitate Changes 1n sUbroutine 
conventions, result in; In 105S of upward software 
compatib1lity in 811 proqrams which depend upon these 
conventions. 

4, PL/M Restart Funct10ns 
.... ---- ---. .. -------

The s1ze of PL/M proqra~s wh1ch make extensive use of 
based or sUbscripted varlable~ may be sign1flcantly reduced 
bV permitting the compiler to use the 8008 restarts, The 
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compiler Wll1 then emit Ihort 'subrout1nel' 1n tne selected 
reltart locationl and lubstitute restart lnstructionl for 
Inllne code in the body of the PL/M program, seven restart 
IUbroutlnes are provided to handle varloul PL/M sUblcript 
and based varlable conltructs, Any combination of these 
seven avallable reltart IUbroutinel may be speclfled prlor 
to Itartln; pasl 2, by enter in; tne corresponding control 
tog;lel and restart numbers to be used, PL/M construct. 
and the assoclated control toggles are glven ln flgure V-4. 
Tne tog;les Uled Should be selected on tne balll of 
occurence of thele construct. in the user's PL/M program. 
'igure Y-4 11stl typical code reduct1on, ln by tel, for each 
Use of each reltart, 

In general, all but the most trivial programl will 
benefIt from the us. of the restart subroutinel, The 
restartl required for tne constructs of f1gure Y-4 arel 

1) Based scalar varlables require only control 
toggle 1. 

2) Byte vectorl with byte IUbscrlpts requlre 
control to;;lel 2 and 5, 

3) Address vectors require control togglel 2 and 
6, and in addlt1on, 3 it byte SUbscripted 
and 4 lf address subscr1pted, 

4) SUbscripted based variables require control. 
toggles 2 and 7. 

The default value of all the restart toggles 11 eloht, 
Indlcatlng that neither the restart SUbroutine nor restart 
lnstructlons wlll be produced. Setting a tOggle to a vaiue 
n between 0 and 7 selects the restart option, and forces the 
restart subroutine to be emltted at locations 8*n through 
8*n+7, 

The starting location of the user program will be that 
follow1ng the hlghest restart locatlons used, for example, 

wlll reSult in a startln; location of 40 tor the user 
program (subroutlne 2 occupies locatlon. 32 (8*4) thrOUgh 
39 (8*4+7». 

A program's starting address may be altered by setting 
tne $HEADER control t09g1e, or by spec1f1ng an or1qln 
in the source code, Progam or1q1nl are not permitted which 
would or19ln the PL/M proqram at or below the lalt location 
used for the restart sUbroutines, 
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If any of t~e restart tog9l's are .elected, t~. 
compiler W111 includt a branc~ to t~e s,artlng location of 
the program ln location 0 t~roug~ 2. ThUI, a r.start 0 .ay 
be u.ed to Itart or restart t~e us.r program. Generation 
Of t~e branc~ at location 0 Is controlled by the control 
to;;le O. Th. default value of t~ls tog;lt IS 0, w~lc~ 
forcel t~e normal branc~ to the PL/M pro;ram~s starting 
location. If t~e to;glt Is set to 1, no branc~ .111 be 
produced. Settln9 t~t to;gle to a value n greater than 1 
will force a branch at location 0 to t~e absolute addreis n. 

Users of the Intellec 8 Should be a.are that the 
~onltor ules location' 3 t~rou;~ 15 for all commands other 
than ·READ·, If a restart tog;le Is .et to ·1·, the 
restart IUbroutlne will be occupy locations 8 t~rough IS, 
The program may be loaded using the monltor, but it may 
be started onlY by us. of the relet Iwltch to force a 
restart 0, -

Control Code PL/M 
Toggle Reduction Conltruct 
---- -----.... - -------

.1 • scalar based varlablel, 
SUbscripted based varlable. 
When ., II not selected 

e2 1 Complex expreillons Involving 
I IUbscrlpted variable and 
elther a procedure call Of another 
subscripted variable (may be called 
prior to calling restart 5, 6, or " 

83 3-. Address vectors with byte SUbscripts 

8. 3-. Addresl vectors wlt~ addres. SUbscripts 
1-2 Addres, vectors With oyte sUb.cripts 

when 83 I. not selected 

.5 3-. Byte vectors with byte IUblcrlpts 

.6 3-4 All address vectors 
1-2 All byte vectors 

e, 7-8 All baled IUb.cripted variablel 

, 
. Figure V-4, PL/M restart toggles and alsoclated constructs 
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00001 1 
OOOOl 1 
0000] 1 
00004 1 
OOOO~ 1 
000011 :2 
001107 2 
00008 :2 
00009 2 
00010 1 
00011 :2 
00012 2 
0001l 1 
00014 1 
0001!! :2 
OOOU :2 
00017 :2 
00018 :2 
U0019 :2 
00020 2 
00021 l 
OOU2.l 1 
'0021 3 
00024 2 
0002!! :2 
00026 :2 
00027 2 
00028 1 
00029 1 
000]0 2 
oooll 2 
OOOll 2 
OOOll 2 
OOOH 1 
ooon 2 
000]11 1 
000]7 1 
000111 :2 
00039 2 
00040 2 
00041 :2 
0004;/ 2 
ooou 1 
00044 1 
00045 1 
OOC4/> ) 
00047 3 
00048 ] 
00049 2 
00050 2 
00051 1 
0005Z 1 
0005] 1 
00054 1 
.!)O"!!'~.~ 1 
00056 1 
00057 1 
00058 1 
00059 1 
00060 1 
00U61 1 
00062 1 
0006J 2 
00064 1 
0006~ 3 
00066 3 
001167 1 
00068 2 
00069 2 
00010 :2 
00071 1 
00072 1 
00073 1 
NO PROGRAM 

Appendix A 

A Sample Program in PL/M 

Souree Lilting 

2041, 1* IS fHE ORIGIN or THIS PROGRAM *1 
DECLARE TTO LITtRALLY "2', CR LITERALLY '15Q', Lr LITERALLY 'OlH', 

TRUE LITERALLY '1',·rALSE LITtRALLY '0', 
SQUARE.ROOTI PROCtDURE,XJ IYT~' 

DECLARE (X,Y.Z) ADORESI, 
Y • XI % • 5HR(X.l.1). 

DO WHILE Y 0 %, 
Y • Z, % • SHRlX/Y • I • 1, .), 
tHO, 

RtTURN Y, 
END SQUAFiEROOII 

PRINT.CHARI PPOCEDUNt (CHAR), 
DECLARE SIT.CELL LItERALLI 'tl', 

(CHAR,I) lIYTEI 
OUTPUT ,TTO) • 0, 
CALL TIME ,BIT.CELL)I 

DO I • a TO 7, 
OUTPUT(ITO) • CHAR' 1* DATA PULSES ., 
CHAR. ROR(CHAR,I)1 
CALL TI~E(BIT'CELL), 
thO, 

OUTPUI (TTO) • 11 
CALL TIME CBITSCELL'IITC!LL), 
1* AUTOKAIIC REIURN IS Glh£RAtED ., 
END PI"-INT5CllARI 

PRINTISTRl~GI PROCEDURLCNAME,LEHCIH), 
OECLAKE NAME AO~RlSS. 

(LEhCTH,l,CHAR 6ASEO HAMr.) IYTE, 
DO 1 • a TO LENGTH. II 
CALL PPINTSCHAP(CHAR(I)', 
Uti, 

E~O·PRlhT'STPINGI 

PR!HT'hU~eERI PPOCEOURECNU~bER,IASE,CHARS.ZtRO'SUPPRE5S)f 
OlCLA~E hUVlIER AtlORESS, (8ASE,CHAkS,ZEPOaSUPPRESS.l,J) liTE' 
DtCLARr tE~P (16) eYTEp 
If CHAPS ) LAST(TE~P) THEh CHARS. LASleTEMp), 

DO I • 1 TO CHARS, 
J • NU~BER HOD BASE. '0', 
If J ) "9' THEN J • J • " 
If ZEROaSUPPPESS AND 1 C) 1 AND NUMBER • 0 TH'" 

J • • 'I 
TE~P(LEhGTH(TE~P).I) • J. 
hU~oER • hUhBlR 1 lASE, 
END I 

CALL PRINT'STRINGt.TEMP • LENGTH(fEMP) • CHARI, CHA~a), 
END PRlhlJhUHSER, . 

DECLARE 1 ADOPESS, 
CkLr LIIEPALLY ·CR.Lr', 
HEADING DATA tCRLf,Lr,Lr, 
, TAILE or ,QUAP£ MOOTS·, CRLr,Lr • 
.. VALUE ROUT VALUE 1I00T VALUE 1I00T VALUE 1iI0DT VALliE 1I0or·. 
CRLf ,Ln, 
1* SILE~C£ TTY AND PRINT COMPutED VALUES ., 
OUTPUT(110) • 11 . 
DO I • 1 TO 10001 
If 1 MOD ~ • 1 THEN 

DO. If I HO~ 250 • 1 THEN 
CALL PRIHT$STRIHGC,HEAOING,LEHCTH(HEADING), 

ELSE . . 
CALL PRINISIPINGC,CCR,Lr,,2), 

END. 
CALL PRINTlNUHE'EIICl.10.6.1RUE /. TRUE SUPPPUS!S LUi)UIIG zuau -", 
CALL PP1NTGNUMBER(SQUAREI~00T(I). 10,6, TRUt" 
END, . 

DECLARE MONITOR$USES ~10) IYT~J 
Eor 
tRROn 
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--
500083 HONlTORUIEI 
6000llZ 6 
50007' 250 
50U076 5 
100074 1000 
S~0072 ' VALUE ROOt VALUE ROOt YALUE ROOT YALUI ROOf YALUE ftOII, 
500071 • tADLE or GGUARI .Olt., 
500070 OA 
5000U IS 
10UOIII HEADlfIG 
1000 .. 1 
1000115 ' • 
5000llZ '9' 
100061 '0' 
100057 Ttl'P 
100056 J 
IOU055 1 
lOUO~) ZERUIUPPREII 
1000~2 CHARS 
S00051 SASE 
500050 NUtiSER 
500049 PRIhTNUMIER 
S00046 CHAi< 
SOU045 1 
sooon LENGTH 
soo042 NAJolt. 
500041 PRINTITRING 
SOOOJ9 '7 
5000J7 91 
100016 0 
sou035 2 
SOUOH I 
500012 ChAR 
500011 PRINtCHAR 
500028 1 
S00027 Z 
5000:16 Y 
500024 X 
SOU023 SQUAPI:.ROOT 
SOOOl2 20" 
5000;,0 DOU8Lt 
500019 MUV~ 
500018 LAst 
SOOOi7 LENGf .. 
500016 OUTPut 
500015 IhPUT 
sooou LOll 
SOOOll HIGH 
$00012 Tl'" 
500011 SCR 
100010 SCI. 
500009 SHit 
500001 SHL 
S00007 ROR 
SOOo06 RUt. 
S00005 lolEJolORY 
$00004 PAPIn 
500001 SIGN 
500002 Zl::PC 
500001 CARRY 
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Sourcp. Lin. Nu~t.r - Cod. Location Croll ~.ftr.nc. 

---~ --- - - --~ ----
2-09~0" .-0'0)" 

II-OiA'" 12-0IA'" 
21-08CCII 22-01D1H 
i'-oa'IH 2B-Oa'2" 
)6-0922" 3'-O'2lH 
4l-o'5'H 44-09.2K 
49-09&£H 51-09~EII 

100068 0252' 115 
. ODH OAH OAK OAII 2011 
2011 20H 20H 20H 2011 2011 
4611 2011 53h 51H 5511 41H 
5611 4111 4CH 5511 4511 2011 
2011 52H 4'H 4rH 54H 2011 
5611 41" 4CII 5511 45H 20~ 
2011 52H 4FII 4fH 54H OD~ 

60z 0A5211 61-0A55H 
6l-0A8A" '5-0AA'K 

100086 ~2'4. 2 
0011 OAII 

6'-OABAII .I-OAC)II 
'O-OA'III '1-080)11 

'_OBOAII 
16-01BU 
23-0.D2H 
lO_OMfliH 
18&092AII 
.s-09U" 
52-09DFH 

2011 20" 20H 
20H 2011 2011 
!l211 .5H 2011 
201t 52H .FII 
56it 41H .CH 
2011 5211 UII 
OAH OAH 
n-OA5EII 
"aOAB5H 

.,_OADIH 

Variable Addr ••• IIIP 

a-OUDIt 
18-0',," 
2 .. otE18 
UaO,'1;1I 
.0-OUtll 
•• -O,.Cd 

,_OUIM 
1,-oorH: 
naDBRH 
U-O'04H 
.. -nUll 
.honCH 

20H 2011 2011 20/1 
:"011 10. It It II 4111 
!12M "111 "'" 54H UH 54" 2,H 56H 
55H tSH 20H 20H 
.FH 54,. aOH IIH 

to-OnDH 
20 ... C:IH 

a.-'U'" ) .. 09UII 
4;1.,94211 .... '_'" 

2011 2011 2011 2011 
.CII 45H 20M .". 
til" 'AM OAM 2011 
4tH 1511 4511 20K 
4'" .n UH 2011 
.CII 5511 4511 20,! 

soooei OO!CCH 
500005 DOC 0011 
SOOOll OIlBO.~ 
sooon 008DAii 
1000~2 008!:;C~ 
50005' CO!!!:;." 
500085 008C8H 

S00002 0014CUH 
500021 OOlltlOH 
SOOO)2 00806H 
S00045 OOSDaH 
500051 001lE1H 
500066 OOB'.H 

SOOOOl OOBCEII '00004 OOBCfH 
SOOOH OOBI)OH 100026 00llD2H 
SOOO). OOaD'" 1000.Z 00~D811 
500050 OOa~c" 'OO~51 00110'11 
500055 00~211 140056 ODIE)" 
sooon 001f.,. 1000" OO_UH 

----.--~ 

080011 JIIP,52H,OAH LIIl,OllH LLI,DOH LMS IhL LMC DCL LMM I~L LCM INL LHI 
OHtOH IhL LHC LLI,DOH LAM INL LCM AOl,Ollt LdA LAC ACI,OO" O~A ~A~ LCA 
OM20H LAB ~A~ LLI,D4H L~A INL LMC LHI,08" LLI,DaK LA~ INL LC~ IhL SUM 
083011 IHL L8A LAC SbM OR8 JTZ,A9H,0811 DCL LIM JNL LCN LLI,DZM LHI INL 
0840H LHC DCL LbH IhL LCH LLI,Calt Lila INL LItC LLl,DOM UM JIlL LCN LLI 
08~OM,CAH LMB I~L LHC JHP,8AIt,08H LL~ DCL LUM L~I,II~ LBl,OoH LCI LAD 
01l60H JIlL LOA LAE I'AL LEM DCE LME LEA lin 1.411 'AL LBA UC UL LCA DCL 
0810H DCL LAB SUM L!!A INL LAC SSM LCA JfC,'JM,OIN DCL LAB .8M LIA IHL 
oa80M LAC ACM LCA IhL S~A 581,IOH JMP,5fH,0,H CAL,5,~,oa~ LAD LLI,DZM 
O~9011 ADM IhL LUA LAE AC~ LEA LAD ADI,Ol" L~A ~AE ACI,'OM O«A PAil LEA 
081011 LAD IIAII lloL L~A INL L:4E JMP,27H,08H LLl,Il"2H LA" I"L LCtlnT LIII 
08BOII,08H LLI,D6M L~B XRA 01~ Lil,58H Dca JIZ,BfM,OiW JMP,BIH,O'M IhL 
08COII LNI,OO" LAI,07M LHl,06H LLI,e711 SUM JIC,EZH,.811 DCL LAM 010 LAM 
08DOII RRe: LilA LBl,~bH DCB Jtz,DllH,OIH JMP,D.II,t8H JilL LIM INB LMI JFZ 
OBEOH,caN,OHH LAI,OlH 010 LAI,$SH ADI,58H LtA ~. JIZ"I",OB" JM"EA" 
01l'0",08H RET Llil,oSH LLI,DIIK Lila I~ LM.C I.", "KD IIIL LMl,Otfl "HI,OI" 
0900H LLI,DAH LSI! DC8 LAB INL SUM JTC,22M,.,'1I LA" LLI,CIH aDM IlL LBA 
0910H L.I,OOH ACM LL~ LHA LAM L8A CAL,A'H,O~H ~LI,Oll" LIM INI LIIB JFZ 
092UH,FEM,08H P~T LIII,OB" LLI,EOH~lId I~L L~D ~Al,O'" peL SU~ J'C,JJH 
091uH,09H LHI,orll LLI,tlH L~l,OlM L~I,08H LLI,EVK LA~ LLI,E." aUN JtC 
QUOM,C6H.09H LLI,Dt'/I Lf>M LLI.C8H LI>lB IIiL L"I.~OM LU,DC" Lit!! IhL LeI! 
(l95(1M LU,CAIt tll.8 INL tHC CAL.57H,Olli UI AUI,)OK lit, L~ ,<:1,00" LLI 
09601i,ElI! Lt<8 LAI,UM SUI! JFC,6CM,09" LA." AD1.q'K LiliA eC:-L Lilt DCI LAl 
09101l,HII JFZ,7511,09H Xi<A DCL r;UM LLI,DeH LdA LAM l!iL LDM SUI,OOH LCA 
OV80H LAD .II,OOH ORC S~I,OIM S~A "D8 PRC JrC,901l,09H LLI,ESH LMI,2011 
0990H LAI,IOK LU,E2H SUI! LLI,U" AOL LIlA L~-=I,OOM DCL ~M LLB LItA 
OUOH LHD LKI,OBH LLI,D'M LBM LLI,Ci" LIIB INL LI!I,OOI LLI,OCM LIM UL 
0980H LCM LLI,CAH LM8 INL LMC CAL,57H,0IN LLI,RCH LMD JIlL LME S.LJ,UH 
oyeOIi L.BM IoN8 L~'B "rz,31H,09" LU,U" LCN LAL 101,IOH UA LAC lCI,OOH 
090011 I.CA LAB LU,EOH SUM L8A LAC SBl,OOH LUM LCA ColL,nll,O'" ~ET 
OliO'" UD" OAK OAH OAII 2011 20M 20H 20M 20M 2~H JOlt aOIl 20M 20K aOH 20" 
OVErH 2011 20" 20" 20M 201t 20M 20H 20" 20.)120,. 3;oH 20" 5. nH UH 4C" 
09"K ISH aOR .rH 4611 20N 53H 51H 5511 .IH 51~ t'" 20" 52" .'H .rH 5.H 
OAO,II 5l" DOH OAH OAII 2011 56M .1N 4C" 5!11i UM 2011 20" 12K UH UK 54" 
OAI'H aOH 5.11 .IH 4CH 55H .511 2011 2011 saM 4rK 4'K 54M 20M 56" .1H .CH 
OAU.H 55)! 45K 20.H 2011 5211 .FH UH 5411 20tl SoAM .," .CH UK UH 20" 20K 
OAl,H 52K .FH U" 5411 20H UK .IH 4CM 55H 4&11 aiM 20H ,lIH U" fFH 541t 
OA.rH ODH OAK OAK 
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OA~~H 4AI,0IH 010 LHI.OBH LLI,'4H LHI,OIH I~L LAI,OON Lal,E'N LCI,OJN 
OA6lH 4HI,C~H LLI,'4M 'UM I~L LMA LaC SDM JtC,OIH,O~H LLI,C'N LMI,05N 
OA1lH INL LMI.OOh LLI.F.N L~M INL LeM LLI,caK'LA' I_L LAC CAL,17K,O'N 
O.IZH 4AB luI. DIM LbA LAC .BI,OOH O~B JF&,CJH.OAN LLI,CII L~I"aH I.L 
OA9lH 4MI.OOM LLI,F4M LBM I~L LCY. LLJ.CAK LA, INL L~C CAL,I7M,OlM LAI 
OAA2H SUI.01N LeA LAC .BI,OOH O~B JrZ,BAH,OAH L.I,D'N LCI,Ot. LDI,,)j 
OA82H caL,F2H,0IH JMP,CIN,OlH 
GABIIK DOH DAM 
OABAN LIII,lIItH LeI,oaN LDS,UH CAL,UIt,OIN LLI,rtH Lilt IIiL LCM LLI,DCI 
OACAH L~8 lNL LMC LLl,DFH LMI,OAN L8I,O,M LUI,oaM CAL,JaN,O,N LLI,'t. 
OADAH LdM INL LeN CAL,OIN,OIM LLI,DCN LHA I~L LAI,OOIl LLI.D'" Lltl,OAI 
OA£aH L8I,0,H LDI,OIH CaL,JaM,09M LLI,F.N LAIt 'NL LeN ADI,O'" LIA LAC 
OA'AH aCI.OOH ~CL LHI IML LHA JM"SEN,OAN ILl 
NO PROC~AM ~RRO~' 

I 

B~PF otjeet Ta,. 

1 CArCfty 05114 
2 Z[POO 415715 
I IIGN 05716 
• PARITY 05717 
5 NE!'ORY.06000 

21 SQUAREROOT. 04001 
24 X 05HO 
26 Y 05722 
21 Z 05124 
II PAlhtCHAR 0.257 
12 CHA~ 0572. 
l4 I 05127 
.1 PRI~TSTRINC 0.162 
42 NU't; 05UO 
U LENCth 05132 
U 1 C57Jl 
49 PR1NTNUMBER 04441 
50 NUfI.EjoI O!!oU' 
51 BAU 05737 
52 CHAI<5 05140 
5] Z~ROIUPPRLSI 057 •• 
55 I 05742 
56 J 0574] 
57 It. ... P 05744 
66 I 05164 
68 H£ADlhC 04737 
8) MONltORUS~S 05166 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

2U48 6~'NNNPhNF aNP~p~~PNr BNNNhPhPh' IkNPNPPPN' 
~N~NNPNPPF BNNPPhPPN' e~~NPNhhh' epPPPPMN" 

2056 B~~PPNhN~F BPPPPPNPNF MNNPP~hNPF IPPNH'P'" 
BNhPPNhNNr BPP~PhPPPF BhhPPNhNN' IPPPPPNNP' 

2064 bNNP'hNhNF BPP~P'NPNF .~NPPhPPN' I.,PHPHNhh, 
~FPNN~PPPF BNNPPNNN"r BPP~PNPP" BNN~~NPNI' 

2012 IINNrINNNld'F BPP::NF'4f;rc' BPPN"'hNP"" IlItN:'NPFNNF 
BNroNNNNNhF BPNI'PhN"'" ~"'W""PhF"r BPPNp,.N,.,i, 

2010 BPPNNNh"" B"h~PP~PNF MNNPPNPPh' IPP"NPNN' 
BPPPPFNN",F B~HP"NN'''' BPPPPPhFNF Blj"PNPPP'" 

2088 tNNN~PLPpr BNNfPrcPPNF BP~NPNNPhF B"PN~NPPP' 
MNNPP"hNhF BPP~PNPPP' BNNPP"NN'" 8PN""NPP" 

2776 BNNrpf= .. p~r SPPf'hP"NF BP,,.',PfPPF IINNPP/,NNNF 
II'PN'NPPP' IIr.p~!NNPPNt· aNNNN"N"F aNNhN,N",,' 

2184 BN"PPNPPIIF BPPtI'PPNN, B"PPPr>tl!olr IrcNI'P"SN'" 
8NNPPfPPNF B/;t/hIitINNN, BNNP~"PPN' BPPltPPPP" 

2792 tlN"PPPPP/;F BNhhHPNPNF BNNN~PPPN' aloNNNhPP"'" 
MNNNPPPPNr BNNUNNNPF In'PNNNPP"' ehNPtiNhPP' 

2&00 IINN!."P"NPF B~"'~PNPpr;F B"PPPNFNNF BPPN ... NPPn 
~NNPPhNNNr BPPllPtlPPPF Bfo!lINhllPNNF 1r;r;r;t;NNhP' 

2808 8PPNN'hN"r BPPN!;NNPN' alfNhhP,rnf' BNrll.Iok"N"F 
Br;r.p,"hNPr 8PP~PPN:;PF aNNPPNNN"' IP"PP"hh, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2_1. StoPNNNPN"F BNPNPPP'"' BMNN"PM'"F epp,pp"" ................................................................................ 
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------
1 CARRY 05714 
:I ZEPa aSH!. 
l SIGN 05716 
4 PAUTY 05'117 
5 HUIOU 06000 

23 3gUA~~~OOl 04003 
H x 05HO 
l~ Y o~n:2 
41' t 05724 
31 PRlhtCHA~ 044157 
n ChAIl 051:1b 
l4 I 05727 
41 PRINTSTAI~G 0.362 
441 NAI'E; 05730 
43 LENGTr~ 05732 
45 1 0!>7n 
.9 P~INTNUMBlA 04.43 
50-NU,,"bEH 051)4 
51 lUSt. 05737 
52 ChAAS 05HO 
53 ZEPOSUP~PESS 05741 
55 1 05142 
56 J 057U 
57 tEMP 057 .. 
U I 0571>4 
~8 H~lDING O~131 
Il MP~lrO!lUStS 05166 

••••• 4 •••• ~ •••••••••••••••••• •••••••••• 
10C80aDD44520lZEU8l6DOf9l0f131Cfl007l0t986 
10031000jOfAl~DOC7l0D7u40tC8C20cooa01AOOA5 
100e~DuCCI1136D4t8JOfA~EOR)6D2C1JOD7J097E8 
100eJOOOID:gC29f81b~A9~illCrJOD7l602f9l05D 
l0084DDOfAllCflOD7l6C8f9l0fAl600CflOD7J674 
1008~OOOCAf930fA4'8A08~7J1DfJEI10[OOD1CJLD 
1008bD0012DPC412~721fCt02BC112CiC212DO)149 
10~81000jlC197CeJOC29rD040810PllC181C810il 
100B.OOOC2&fD030981C80445rO~46"08Cl)6D2Ca 
1008~OOOij7J006C4~rtOCl040108C40cooa01Al01C 
1008AOOOC3IA3Df8l0f(442708)bD2Cl)OD'O'~E99 
10C8dOOOOBJ606f9A8~50E5B096e~rO&44B808J056 
100BC0003E0006072EoeJ6D79760l208lIC'~5C7A2 
100BDODDU)t80E5B09b@OB08440408l0CFO@t9'Sfl 
I008~OOCC2UPD60IS5065e045fca09bifI0844~~C2 
1009fO~O~S072lGb36oSf910fAJOf8l0J(OO~EUBAD 

110090000360ACf09C13097b02209C7J608~7l0C8y8 
1100910000bOD8frl~PC7C846Ar08J6D~Cfo8t949a4 
11009~OOOfEO.Ol~lOBlblOf9l0fS06Cfl19740Jlf7 
11009JOOOQ91EOF3bl2JEOllEOB)6EOC1J6t297bOE5 
110094000C~09JbDfCflbC8r9303E00360ccrl007A1 
'10095000l~Chf9JOr~'657v8Cl04JOC6'20COOl6~E 
1009bOOO~3f9abJ99740~CD9C70407f811cr090641 
10097000ff4e7509A8l1~7360CC'C7l00r1400009~ 
i009tiOOOC31COOB2140198Al0A409009l6lll£202E 
l009900C06101bE29736E4&6C8C50COOJ1CfrlE870 
1009Aoaorp2EOP36PFcrJ6C8f9l~lEOO)60CCrJOa9 
1009~oaOD7IbCAr930rA46S70836PCf~lOtClbl241 
1009COOOCF09~948J709l6E4DSC60410C8C20CU07C 
1009DOOODD:1J~1097C8C2ICOODr0046t2D80700JO 
l009~OOOOAOAO~2020~0202~2~20202C2020202049 
1009f0002a2D20202020202~102020~441424C'52f 
100A0000204r4~20~351~541524S20S2~f4r545189 
IOOA100000UAO~20~6414C55452020524r4r542074 
100A~0005~'14C~54~2020524F4r)42056414C55bD 
100AJ0004S2020524f4FS42056414C)S452020S2&E 
I00140004f4f~~2056414C~5452020524r4r540Di6 
iOOASOOOO~OAO~Ol~52EUB36r43(01)03[OOO6E82e 
100A600016012EOSlbf497)OC8C29f60010616C8AE 
IOOA7000J[05ID]EOOl6r4CflOD7l6C~t910fA465C 
100AB0005708C11401CBC21COO~148ClOA16C81E~9 
100A900CfAlOlEOOl6f4cr3CD136CAf910rA4657lE 
100AAOOOOeC114QIC8C21CQOe14&bAOAOEDf1609f9 
IODA50001E734~f20844C]OA00010Eo8160AIE02l1 
100ACOU046f208J6r4CF3001360Cf9JOrAl1>OflE5& 
100AUOOOOAOEO~lE01462l09J6f4CflOD1460)0816 
IOOAE00036UCf810lE0036DflEOAOE061EOl462195 
10CAf0000936f4C7l00704DIC8C20COOllf930f801 
D~080000445EOAfr46 

•••••••• ** •••••••••••••••••••••••••••••• 
10000000000 
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