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477 2C5E 8583 STA UT4+1 CLEAR FLAGS AND RESULT 
478 2c60 85AB STA NTERMS 
479 2C62 A900 LDA 10 
480 2c64 858E STA OPSTAT 
481 2C66 A9FF LDA I$FF 
482 2c68 858B STA HMASK AND HALF SYMBOL MASKS 
483 2c6A 858A STA LMASK 
484 2C6C A9AB LDA #'+' INITIAL OPERATOR '+ ' 
485 2C6E 858C OPSC2 STA OPR8R 
486 2C70 AOOO OPSC3 LDY Uo 
487 2C72 8485 STY TVAL CLEAR TEMP SPACE 
488 2C74 8486 STY TVAL+1 
489 2C76 B166 LDA *UPTR1,Y GET CHAR 
490 2C78 D9A42C TSRC CMP CHTBL,Y SEARCH TABLE 
491 2C7B 9008 BLS TSRC1 
492 2C7D C8 INY 
493 2C7E D9A42C CMP CHTBL,Y 
494 2C81 B003 BGE TSRC2 
495 2C83 9009 BLS CHFND 
496 2C85 C8 TSRC1 INY 
497 2C86 C8 TSRC2 INY 
498 2C87 COlA CPY #FJTBL-CHTBL 
499 2C89 90ED BLS TSRC 
500 2C8B 4C7E2E JMP UNDFT 
501 2C8E B9BE2C CHFND LDA FJTBL,Y 
502 2C91 48 PHA 
503 2C92 88 DEY FORCE TARGET 
504 2C93 B9BE2C LDA FJTBL,Y ADDRESS ONTO STACK 
505 2C96 48 PHA 
506 2C97 AOOO LDY 10 CLEAR Y FOR SCAN 
507 2C99 60 RTS GO SCAN FIELD 
508 2C9A E666D002 SVOP IDB UPTR1 BUMP PAST + OR -
509 2CAO A58D LDA TMN8R 
510 2CA2 DOCA BNZ OPSC2 
511 CHARACTER TABLE 
512 2CA4 ABACADAE CHTBL ASC r + ,_. t 

513 2CA8 AOA1ACAD ASC , t ,- t 

514 2CAC 8D8EA7A8 DATA $8D,$8E,$A7,$A8 
515 2CBO BEBFBCBD ASC • >1 <CIt 

516 2CB4 A5A6COC1 ASC '%&@A' 
517 2CB8 A4A5BOBA ASC '$%0: ' 
518 2CBC C1DB ASC 'A! ' 
519 JUMP TABLE 
520 2CBE 992C FJTBL DBL SVOP-1 + 
521 2CCO 992C DBL SVOP-1 
522 2CC2 A32E DBL EOSCAN-1 BLANK 
523 2CC4 A32E DBL EOSCAN-1 , 
524 2CC6 A32E DBL EOSCAN-1 C.R. 
525 2CC8 802D DBL FASC-1 APOSTROPHE 
526 2CCA 822E DBL HSH-1 > 
527 2CCC 9B2E DBL HSL-1 < 
528 2CCE F32D DBL FBIN-1 % 
529 2CDO 432E DBL FOCT-1 @ 
530 2CD2 4F2E DBL FHXDC-1 $ 
531 2CD4 OC2D DBL FDCML-1 0-9 
532 2CD6 5F2E DBL FSYM-1 A-Z 
533 * 
534 * END OF TERM PROCEDURE. CONTROL REACHES 
535 * HERE WHEN ANY TERMINATING CHARACTER IS 
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536 * ENCOUNTERED DURING A SCAN 
537 * 
538 2CD8 A58C EOTERM LDA OPUR GET LEADING OPERATOR 
539 2CDA E6AB INC NTERMS 
540 2CDC C9AB CMP 1'+' ADDI TIVE TERH 
541 2CDE F013 BEQ EOT2 
542 2CEO A586 LDA TVAL+1 NO, TWO'S COMPLEMENT 
543 2cn 49" CMA THE TERM BEFORE 
544 2CE4 8586 STA TVAL+1 ADDING 
545 2CE6 A585 LDA TVAL 
546 2CE8 49"1869 TCA 
547 2CED 8585 STA TVAL 
548 2CEr D002 BNZ EOT2 
:;49 2Cn E686 INC TVAL+1 PROPAGATE CARRY 
550 2Cn A582 EOT2 LDA UT4 
551 2CF5 186585 ADD TVAL 
552 2CF8 8582 STA UT4 
553 2CFA A583 LDA UT4+1 ADD NEW TERM 
554 2CFC 6586 ADC TVAL+1 
555 2CFE 8583 STA UT4+1 
556 2DOO 98 TYA UPDATE UPTU 
557 2D01 186566 ADD UPTU 
558 2D04 8566 STA UPTU 
559 2D06 9002 BCC EOT3 
560 2D08 E667 INC UPTRl +1 
561 2DOA 4C702C EOT3 JHP OPSC3 AND SCAN NEXT TERM 
562 * 
563 * DECIMAL TERM PROCESSOR 
564 * 
565 2DOD 8166 FDCML LDA *UPTU ,Y 
566 2DOF C9BO CMP 1'0 ' CHECK FOR LEGAL DIGIT 
567 2Dll 9039 BLS EODEC 
568 2D13 C9BA CMP I$BA 
569 2D15 B035 BGE EODEC 
570 2D17 290F AND I$F CLEAR ASCII CONTROL BITS 
571 2D19 8584 STA ECODE SAVE NEW DIGIT 
572 2D18 20EF2D JSR TSHF OLD RESULT TIMES 10 
573 2DU B02F BCS NOrLO FIELD OVERFLOW 
574 2D20 A585 LDA TVAL 
575 2D22 A686 LDX TVAL+1 
576 2D24 20EF2D JSR TSHF 
577 2D27 B026 BCS NOFLO 
578 2D29 20EF2D JSR TSHF 
579 2D2C B021 BCS NOFLO 
580 2D2E 186585 ADD TVAL 
581 2D31 8585 STA TVAL 
582 2D33 8A TXA 
583 2D34 6586 ADC TVAL+1 
584 2D36 B017 BCS NOrLO 
585 2D38 8586 STA TVAL+1 
586 2D3A A584 LDA ECODE NOW ADD NEW DIGIT 
587 2D3C 186585 ADD TVAL 
588 2D3F 8585 STA TVAL 
589 2D41 A586 LDA TVAL+1 
590 2D43 6900 ADC 10 
591 2D45 B008 BCS NOFLO 
592 2D47 8586 STA TVAL+1 
593 2D49 C8 INY 
594 2D4A DOC1 BNZ FDCML 
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595 2D4c 4C302E EODEC JMP EONUM 
596 * 
597 * OVERFLOW WHILE SCANNING NUMERIC FIELD 
598 * OR ZERO LENGTH ASCII FIELD 
599 * 
600 2D4F A9CC NOFLO LDA #'L' 
601 2D51 8584 NOFL01 STA ECODE 
602 2D53 A980 LDA #$80 
603 2D55 858E STA OPSTAT 
604 2D57 B166 NOFL02 LDA *UPTRl • Y SCAN FOR TERMINATOR 
605 2D59 C9AO CMP # ' . 
606 2D5B F013 BEQ NFl 
607 2D5D C98D CMP 1$8D 
608 2D5F FOOF BEQ NFl 
609 2D61 C9AC CMP It J t 

610 2D63 F003 BEQ NFO 
611 2D65 c8 INY 
612 2D66 DOEF BNZ NOFL02 
613 2D68 48 NFO PHA 
614 2D69 A904 LDA #4 
615 2D6B 058E ORA OPSTAT 
616 2D6D 858E STA OPSTAT 
617 2D6F 68 PLA 
618 2D70 858D Nfl STA THN8R 
619 2D72 98 TYA 
620 2D73 186566 ADD UPTR1 
621 2D76 8566 STA UPTRl 
622 2D78 9002 BCC NF2 
623 2D7A E667 INC UPTR1+1 
624 2D7C A68E NF2 LDX OPSTAT 
625 2D7E 4CF42E JHP EOSCS 
626 * 
627 * ASCII FIELD SCAN. VALUE RETURNED IN 
628 * UT4 IS NUHBER OF CHARACTERS IN STRING 
629 * 
630 2D81 A5AB FASC LDA NTERMS 
631 2D83 D067 BNZ UNDFTP 
632 2D85 A902 LDA 12 
633 2D87 858E STA OPSTAT 
634 2D89 E666D002 IDB UPTRl 
635 2D8F A566 LDA UPTRl SAVE STRING POINTER 
636 2D91 85AC STA ASCPTR 
637 2D93 A567 LDA UPTRl +1 
638 2D95 85AD STA ASCPTR+1 
639 2D97 B166 FASC1 LDA *UPTRl • Y 
640 2D99 C9A7 CMP I$A7 APOSTROPHE? 
641 2D9B F007 BEQ FASC2 
642 2D9D C98D CMP #$8D C.R.? 
643 2D9F F01F BEQ FASc4 
644 2DA1 C8 INY 
645 2DA2 DOF3 BNZ FASC1 
646 2DA4 E666D002 FASC2 IDB UPTRl GET PAST APOSTROPHE 
647 2DAA B166 FASC3 LDA *UPTRl • Y EXAMINE TERMINATOR 
648 2DAC 858D STA TMN8R 
649 2DA! C9AO CHP # ' 

, MUST BE BLANK 
650 2DBO FOOE BEQ FASC4 
651 2DB2 C9AC CMP #'. I OR COMMA 
652 2DB4 F004 BEQ FASC3A 
653 2DB6 C98D CMP 1$8D OR C.R. 
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654 2DB8 D032 BRE URDFTP 
655 2DBA A581! FASC3A LDA OPSTAT 
656 2DBC 0904 ORA #4 MARK COMMA 
657 2DBE 858E STA OPSTAT 
658 2DCO COOO FASC4 CPY 10 
659 2DC2 F08B BEQ ROrLO 
660 2DC4 84B8 STY ALRTH 
661 2DC6 COOl CPY 11 SUITABLE IMM.? 
662 2DC8 DOll BRE FASC4A 
663 2DCA 88 DEY 
664 2DCB BlAC LDA *ASCPTR,Y FILL IR IMM. 
665 2DCD 85B9 STA IMVAL 
666 2Dcr 8582 STA UT4 
667 2DDl 8483 STY UT4+1 
668 2DD3 A581! LDA OPSTAT 
669 2DD5 0910 ORA 1$10 
670 2DD7 8581! STA OPSTAT 
671 2DD9 DOOE BRZ FASC5 
672 2DDB C002 FASC4A CPY 12 
673 2DDD DOOA BRE FASC5 
674 2DDF 88 DEY 
675 2DEO B1AC LDA *ASCPTR,Y 
676 2DE2 8582 STA UT4 
677 2DE4 88 DEY 
678 2DE5 BlAC LDA *ASCPTR, Y 
679 2DE7 8583 STA UT4+1 
680 2DE9 A58E FASC5 LDA OPSTAT 
681 2DEB 60 RTS 
682 2DEC 4C7E2E URDFTP JMP URDFT 
683 * 
684 * RUMERIC SHIFT 
685 * 
686 2DEF 0685 TSHF ASL TVAL 
687 2DFl 2686 ROL TVAL+1 
688 2DF3 60 RTS 
689 * 
690 * ROR-DECIMAL RUMERIC FIELD PROCESSOR 
691 * 692 2Dr4 A90l FBIR LDA #1 
693 2Dr6 85A7 STA SCOURT SET SHIFT COURT 
694 2DrB Ano LDA # '0' ARD COMPARE LIMITS 
695 2DFA 8587 STA rL02 
696 2Drc UB2 LDA 1'2 ' 
697 2DrE 8588 nUM1 STA FHIl 
698 2800 8589 nUM1A STA FHI2 
699 2802 E666D002 IDB UPTRl 
700 2808 B166 nUM3 LDA *UPTRl,Y 
701 2EOA cno CMP 1'0' 
702 2EOC 9022 BLS EORUM 
703 2EOE C588 CMP FHIl 
704 2E10 900B BLS FRUM4 
705 2E12 C587 CMP FL02 
706 2814 90lA BLS EORUM 
707 2816 C589 CMP FBI2 
708 2818 B016 BGE EORUM 
709 28lA 38E907 SUB #7 
710 2ElD 290r FRUM4 ARD I$F CLEAR GARBAGE BITS 
711 2ElJ' A6A7 LDX SCOURT READY TO SHIFT 
712 2821 20 El2D rRUM5 JSR TSHF 
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713 2£24 B01B BCS FRono 
714 2£26 CA DE! 
715 2£27 DOF8 BNZ FRUM5 
716 2£29 0585 ORA TVAL 
717 2E2B 8585 STA TVAL 
718 2E2D C8 INY 
719 2E2E DOD8 BNZ FNUM3 
720 2£30 858D EONUM STA TMN8R 
721 2E32 A586 LDA TVAL+1 
722 2E34 D007 BNZ EONUM3 
723 2E36 A940 LDA 1$40 
724 2E38 858E EONUM2 STA OPSTAT 
725 2£3A 4CD82C JMP EOTERM 
726 2E3D A920 EONUM3 LDA 1$20 
727 2E3F DOF7 BNZ EONUM2 
728 2E41 4C4F2D FNOFLO JMP Nono 
729 * 
730 * OCTAL FIELD 
731 * 
732 2E44 A903 FOCT LDA #3 SET SHIFT COUNT 
733 2E46 85A7 STA SCOUNT 
734 2E48 A9BO LDA 1'0' AND COMPARE LIMITS 
735 2E4A 8587 STA FL02 
736 2E4c A9B8 LDA 1'8' 
737 2E4E DOAE BNZ FNUM1 
738 * 
739 * HEXADECIMAL FIELD 
740 * 
741 2E50 A904 FHXDC LDA #4 SET SHUT COUNT 
742 2E52 85A7 STA scoun 
743 2E54 A9C1 LDA I'A' AND COMPARE LIMITS 
744 2E56 8587 STA FL02 
745 2E58 A9BA LDA UBA 
746 2E5A 8588 STA FHIl 
747 2E5C A9C7 LDA I'G' 
748 2E5E DOAO BNZ FNUM1A 
749 * 
750 * SYMBOLIC FIELD 
751 * 
752 2E60 208D2B FSYM JSR nCSTB 
753 2E63 9019 BCC UNDFT CARRY OFF FOR UNDEFINED 
754 2E65 1006 BPL FSYM2 
755 2£67 A58E LDA OPSTAT 
756 2£69 0920 ORA #$20 GEM. MEM. SYMBOL 
757 2E6B 858E STA OPSTAT 
758 2E6D A57C FSYM2 LDA UT1 
759 2E6F 8585 STA TVAL 
760 2E71 A57D LDA UTl +1 
761 2E73 8586 STA TVAL+1 
762 2E75 AOOO LDY 10 
763 2E77 B166 LDA *UPTRl. Y 
764 2E79 858D STA TMN8R 
765 2E7B 4CD82C EOFSYM JMP EOTERM 
766 * 
~67 * UNDEFINED TERM 

68 * 
769 2E7E A9D5 UNDFT LDA I'U' 
770 2E80 4C512D JMP NOFL01 
771 2E83 A900 BSB LDA 10 
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772 2E8S 85BA STA LMASK 
773 2E87 A9FF LDA # $l'l' 
774 2E89 858B HSBl STA HMASK 
775 2ESB E6AB IRC IITERKS 
776 2E8D E666D002 IDB UPTIll 
777 2E93 A58E LDA OPSTAT 
778 2E95 0901 ORA #1 
779 2E97 85SE STA OPSTAT 
780 2E99 4C702C JKP OPSC3 
781 2E9C A 9l'l' HSL LDA # $l'l' 
782 2EU 858A STA LMASK 
783 2EAO A900 LDA #0 
784 2EA2 FOES BZ HSH1 
785 • 
786 • EIID OF SCAli 
787 .. 
788 2EA4 A58A EOSCAII LDA LMASK CHECK HALF SYMBOL 
789 2BA6 2588 AIID HKASK 
790 2EA8 DOOC BIIZ EOSC2 
791 2EAA A58B LDA HMASK 
792 2EAC F006 BZ EOSC1 
793 2EAB AS83 LDA UT4+1 
794 2EBO 8582 STA UT4 
795 2EB2 A900 CLA 
796 2EB4 8583 EOSC1 STA UT4+1 
797 2EB6 AOOO EOSC2 LDY #0 
798 2EB8 B166 LDA ·UPTal ,Y GET TERMIIiATOR 
799 2EBA 8S8D STA TMN8R 
800 2EBC A68E LDX OPSTAT 
801 2EBE 8A TXA 
802 2EBF 3033 BMI EOSCS 
803 2EC1 8A EOSC2A TXA CHECK FOR HALF SYMBOL 
804 2EC2 6A RORA 
805 2EC3 B008 BCS MLTRL 
806 2EC5 A583 LDA UT4+1 COIISTANT < 2S6? 
807 2EC7 F004 BZ MLTRL 
808 2EC9 C 9l'l' CMP # $l'l' 
809 2ECS D008 BRE EOSC3 
810 2ECD 8A MLTRL TXA 
811 2ECE 0910 ORA #$10 
812 2EDO AA TAX 
813 2ED1 A582 LDA UT4 
814 2ED3 85S9 STA IMVAL 
815 2ED5 8A EOSC3 TXA GEN. MEK. SYMBOL,? 
816 2ED6 2920 AND 1$20 
817 2ED8 DOlO BNZ EOSC4 
818 2EDA A583 LDA UT4+l 
819 2EDC D006 BNZ EOSC3A 
820 2EDE 8A TXA 
821 2EDF 0940 OItA 1$40 HARK SCRATCHPAD 
822 2EE1 AA TAX 
823 2EE2 D006 BHZ EOSC4 
824 2EE4 8A EOSC3A TXA 
825 2EE5 2911' AIID #$Bl' 
826 2EE7 0920 ORA #$20 
827 2EE9 AA TAX 
828 2EEA A58D EOSC4 LDA TKII8R 
829 2EEC C9AC CKP I' It' 
830 2EEE D004 BilE EOSCS 
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831 2EFO 8A TXA 
832 2EF1 0904 ORA 14 
833 2EF3 AA TAX 
834 2EF4 E666D002 EOSC5 IDB UPTRl 
835 2ElA 868E EOSC6 STX OPSTAT 
836 2EFC 8A TXA 
837 2EFD 60 RTS AND RETURN 
838 * 
839 * ASSEMBLY MONITOR 
840 * 841 2ErE A900 ASMBL CLA 
842 2F00 85A8 STA PAGE CLEAR PAGE # 
843 2F02 85A9 STA LFLAG LIST FLAG 
844 2F04 85AA STA OBFLAG OBJECT FLAG 
845 2F06 8591 STA FIRST PRINT LIMIT FLAGS 
846 2F08 8592 STA FIRST+1 
847 2FOA 8593 STA SECOND 
848 2FOC 8594 STA SECOND+1 
849 2FOE 20EA20 JSR RKB SEE WHAT HE WANTS 
850 2F11 C9CC CMP I'L' LISTING PASS? 
851 2Fl3 F018 BEQ STLIST 
852 2F15 48 PHA SAVE CHAR 
853 21'16 20EA20 JSR UB GET TERMINATOR 
854 2F19 C9AE CMP # t. I 

855 2FlB DOOD BNE ASMERR MUST BE PERIOD 
856 21'1D 68 PLA RETRIEVE CHAR 
857 21'1 E C9C5 CMP #' E' ERROR PASS 
858 2F20 Fon BEQ STL4 
859 2F22 C9CF CMP 1'0' OBJECT PASS 
860 2F24 D004 BNE ASMERR GARBAGE 
861 2F26 85AA STA OBFLAG 
862 2F28 F033 BEQ STL4 
863 2F2A 4C4F20 ASMERR JMP ERR 
864 2F2D 20B921 STLIST JSR FPRM GET PRINT LIMITS 
865 2F30 A592 LDA FIRST+1 FORM NEGATIVE 
866 2F32 49FF CMA 
867 2F34 AA TAX 
868 2F35 A591 LDA FIRST 
869 2F37 49FFl869 TCA 
870 2F3C D001 BNZ STL2 
871 2F3E E8 INX 
872 2F3F 8591 STL2 STA FIRST 
873 2F41 8692 STX FIRST+l 
874 2F43 E691D002 IDB FIRST 
875 2F49 D002 BNZ STL2A 
876 2F4B E6A9 INC LFLAG 
877 2F4D 8591 STL2A STA FIRST 
878 2F4F 8692 STX FIRST+l 
879 2F51 A593 LDA SECOND ONES COMPLEMENT 
880 2F53 49FF CMA 
881 2F55 8593 STA SECOND FOR INCLUSIVE 
882 2F57 A594 LDA SECOND+l 
883 2F59 49FF CMA DIFFERENCE 
884 215B 8594 STA SECOND+l 
885 2F5D A578 STL4 LDA LNCNT CHECK FOR NO PROGRAM 
886 215F 0579 ORA LNCNT+l 
887 2161 F044 BZ NOPROG 
888 2163 A578 LDA LNCNT 
889 2165 A679 LDX LNCNT+l CHECK FOR "END" 
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890 2F67 203322 
891 21'6A 856X 
892 2F6C 866F 
893 21'61 201227 
894 21'71 DOlE 
895 21'73 A58F 
896 2F75 C902 
897 21'77 D038 
898 21'79 A57 A 
899 2F7B 85A5 
900 2F7D A57B 
901 2F7F 85A6 
902 2F81 20962F 
903 2F84 20CC2F 
904 21'87 209621' 
905 2F8A 203832 
906 2F8D 209621' 
907 21'90 206234 
908 21'93 4C2520 
909 21' 96 ADC520 
910 21'99 8561 
911 2F9B ADC620 
912 2F9E 856F 
913 2FAO A900 
914 2FA2 85AE 
915 2FA4 85AF 
916 2FA6 60 
917 2FA7 A9B8 
918 2FA9 A22F 
919 2FAB 20D420 
920 HAE 4C2520 
921 21'Bl A9C3 
922 2FB3 A221' 
923 2FB5 4CAB2F 
924 2FB8 CECFAODO 
925 2FC2 8D 
926 2FC3 CECFAOA2 
927 2FCB 8D 
928 
929 
930 
931 
932 2FCC A900 
933 2FCE 85BO 
934 2FDO 859F 
935 2FD2 85AO 
936 2FD4 85Bl 
937 2FD6 85B5 
938 2FD8 85B2 
939 2FDA 857D 
940 2FDC A98D 
941 2FDE 8DC831 
942 2FEI 201227 
943 21'E4 A934856A 
944 2FEC E6AED002 
945 2FF2 A5AE 
946 2FF4 A6AF 
947 2FF6 20 E7 2 4 
948 2FF9 A900 

JSR 
STA 
STX 
JSR 
BNZ 
LDA 
CMP 
BNE 
LDA 
STA 
LDA 
STA 
JSR 
JSR 
JSR 
JSR 
JSR 
JSR 
JMP 

STSPTR LDA 
STA 
LDA 
STA 
CLA 
STA 
STA 
RTS 

NOPROG 

NP2 

NOEND 

LDA 
LDX 
JSR 
JMP 
LDA 
LDX 
JMP 

FBA 
UPTR5 
UPTR5 +1 
FORMAT 
NOEND 
SUL 
#2 
NOEND 
NXTCHR 
SYMTAB 
NXTCHR+l 
SYMTAB+l 
STSPTR 
PASSI 
STSPTR 
PASS2 
STSPTR 
PASS3 
MOHl 
BFR 
UPTR5 
BFR+l 
UPTR5 +1 

SRCLNO 
SRCLNO+1 

#<NPMSG 
#>NPMSG 
DISP 
MON1 
#<NEMSG 
#>NEMSG 
NP2 

GET ADDRESS OF LAST LINE 

GET LAST LINE 

SET SYMBOL TABLE 
ORIGIN 

SET SOURCE POINTER FOR PASS 
EXECUTE PASS 
DITTO 
LIKEWISE 
DITTO 
LIKEWISE 

SET SOURCE POINTER 

NPMSG ASC 
DATA 

I NO PROGRAM I 

$8D 
NEMSG 

* 

ASC 
DATA 

rNO nERD'" 
$8D 

* ASSEMBLER PASS 1 
* THIS PASS DEFINES ALL SCRATCHPAD SYMBOLS 

* 
PASS1 

PlB 

CLA 
STA SPLC 
STA NSYMS 
STA NSYMS+1 
STA TLFLAG 
STA P1ERFL 
STA SPDFLG 
STA UTl +1 
LDA #$8D 

TITLE 

CLEAR FLAGS & INDICATORS 
LOCATION COUNTER 
SYMBOL COUNT 

TITLE FLAG 
PASS1 ERROR FLAG 
SCRATCH PAD FLAG 
HIGH RESULT 

STA 
JSR 
CDB 
IDB 
LDA 
LDX 
JSR 
LDA 

FORMAT GET SOURCE RECORD 
UPTR3,LNO-2 PTR FOR LINE # CONVERT 
SRCLNO 
SRCLNO 
SRCLNO+1 
CNVLNO AND CONVERT IT 
#0 
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949 UFB 85B3 STA LEIIGTH CLEAR LEIIGTH 
950 2FPD 857D STA UT1+l 
951 2FPF A5BO LDA SPLC SET TEIITATIVE LABEL VLUE 
952 3001 857C STA UTI 
953 3003 AD4A2A LDA LABEL COMMEIIT LIIIE? 
954 3006 C9AA CMP 1'*' 
955 3008 FOD7 SEQ PlB YES, SUP IT 
956 300A A590 LDA CLASS CHECK CLASS 
957 300C 303B BMI P1JUNK GARBAGE 
958 300E F006 BZ P1D SKIP IF PSEUDO-OP 
959 3010 A900 PIC CLA 
960 3012 8512 STA SPDFLG CLEAR SPD FLAG 
961 3014 FOCB BZ PlB AND GET NEXT LINE 
962 3016 A58F P1D LDA SKEL GET INST. SKELETON 
963 3018 OA ASLA TIMES 2 
964 3019 AA TAX MOVE TO INDEX 
965 30lA E8 IHX BUMP 
966 30lB BD2F30 LDA P1JTBL,X GET HIGH JUMP ADDRESS 
967 30lE 48 PHA SAVE ON STACK 
968 30n CA DEX 
969 3020 BD2F30 LDA P1JTBL,X GET LOW JUMP ADDRESS 
970 3023 48 PHA 
971 3024 A9578566 CDB UPTR1,OPND SET OPERAND SCAN POINTER 
972 302C A5B2 LDA SPDFLG 
973 302E 60 RTS POP JUMP ADDRESS TO P.C. 
974 
975 PSEUDO-OP JUMP TABLE 
976 
977 302F 6A307030 P1JTBL DBL P10RG-1,P1SPD-1 
978 3033 88309730 DBL PlEND-1 ,PI TTL-1 
979 3037 AE30C230 DBL PlEQU-1,PlREM-1 
980 303B D630E730 DBL PlRES-1,P1DTA-1 
981 30n F530FD30 DBL P1DBL-1,P1ASC-1 
982 3043 1D318230 DBL P1AST-1,P1ESP-1,P1$-1 
983 * 984 3049 A904 P1JUlIK LDA 14 
985 304B 85B3 STA LENGTH DEFAULT LENGTH a 4 
986 304D A5B3 P1SUM LDA LEIIGTH 
987 304F 1865BO ADD SPLC FORM IIEW L.C. 
988 3052 85BO STA SPLC SAVE 
989 3054 908B BCC PlB DID IT OVERFLOW? 
990 3056 A9FP LDA I$FF YES 
991 3058 85BO STA SPLC 
992 305A A936 LDA I<LNO 
993 305C A22A LDX #>LHO PRINT LINE 
994 305E 20B020 JSR PRT 
995 3061 A948 LDA I<SPOMS AND OVERFLOW MESSAGE 
996 3063 A231 LDX #>SPOMS 
997 3065 20B020 JSR PHT 
998 3068 4CEl2F JMP PlB 
999 * 000 ORG 
001 306B A900 P10RG LDA 10 
002 306D 85B2 STA SPDFLG 
003 306F FOOF BZ JPlB 
004 SPD 
005 3071 A901 P1SPD LDA II 
006 3073 85B2 STA SPDFLG SET SPD FLAG 
007 3075 205A2C JSR OPDSCN 
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008 3078 2940 AND #$40 
009 307A F004 BZ JPIB 
010 307C A582 LDA UT4 
011 307 E 85BO STA SPLC 
012 3080 4CE12F JPIB JMP PIB 
013 '" 014 3083 A900 PlESP LDA #0 
015 3085 85B2 STA SPDFLG 
016 3087 FOF7 BZ JPIB 
017 '" 018 3089 A5B5 PI END LDA PIERFL 
019 308B DOOI BNZ PI EN D2 
020 308D 60 RTS 
021 308E A911 PlEND2 LDA #<TEMS 
022 3090 A232 LDX #>TEMS 
023 3092 20D420 JSR DISP 
024 3095 4C2520 JMP MONI 
025 '" 026 3098 A5Bl PITTL LDA TLFLAG 
027 309A DOE4 BNZ JPIB 
028 309C A229 LDX 141 
029 309E A98D LDA #$8D 
030 30AO D003 BNZ PITTL2 
031 30A2 BD572A PI TTLI LDA OPND,X 
032 30A5 9DC831 PITTL2 STA TITLE,X 
033 30A8 CA DEX 
034 30A9 10F7 BPL PI TTLI 
035 30AB 86Bl STX TLFLAG 
036 30AD DODI BNZ JPIB 
037 '" 
038 30AF FOCF PIEQU BZ JPIB 
039 30Bl 205A2C JSR OPDSCN 
040 30B4 3010 BMI PIERR 
041 30B6 A582 LDA UT4 
042 30B8 857C STA UTI 
043 30BA A583 LDA UT4+1 
044 30BC 857D STA UTI +1 
045 30BE 203031 JSR PICKL 
046 30Cl B003 BCS PIERR 
047 30C3 4CE12F PIREM JMP PIB 
048 30C6 A936 PIERR LDA #<LNO 
049 30C8 A22A LDX II>LNO 
050 30CA 20D420 JSR DISP 
051 30CD A9F2 LDA #<ONPD 
052 30CF A231 LDX #>ONPD 
053 30Dl 20D420 JSR DISP 
054 30D4 4CE12F JMP PIB 
055 '" 
056 30D7 FOEA PIRES BZ PIREM 
057 30D9 205A2C JSR OPDSCN 
058 30DC 30E8 BMI PIERR 
059 30DE A582 LDA UT4 
060 30EO 85B3 STA LENGTH 
061 30E2 203031 JSR PICKL 
062 30E5 4C4D30 JMP PI SUM 
063 * 
064 30E8 FOD9 PIDTA BZ PlREM 
065 30EA E680 INC UT3 
066 30EC A580 PIDTA2 LDA UT3 
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067 30E! 85B3 STA LENGTH 
068 30rO 203031 JSR PI CII:L 
069 30r3 4C4D30 JIIP P1SUM 
070 .,. 
071 30r6 rOCB P1DBL BZ P1REM 
072 30r8 E680 INC UT3 
073 30rA 0680 ASL UT3 
074 30rc DOEE BNZ P1DTA2 
075 .,. 
076 30PE rOC3 PlASC BZ P1REM 
077 3100 203031 JSR P1CKL 
078 3103 A9578566 CDB UPTRl ,OPND 
079 310B 205A2C JSR OPDSCN 
080 310E 1003 BPL PlAS C3 
081 3110 4C4930 P1ASC2 JMP P1JUNK 
082 3113 2902 PlASC3 AND #2 
083 3115 ror9 BZ PlASC2 
084 3117 A5B8 LDA ALNTH 
085 3119 85B3 PlASC4 STA LENGTH 
086 311B 4C4D30 JIIP P1SUM 
087 '" 
088 311E rOA3 P1AST BZ PIREM 
089 3120 203031 JSR P1CKL 
090 3123 A901 LDA #1 
091 3125 DOF2 BNZ P1AS C4 
092 * 
093 3127 F09A P1$ BZ PIREH 
094 3129 203031 JSR P1CKL 
095 312C A902 LDA #2 
096 312E DOE9 BNZ PlASC4 
097 * 
098 3130 20SC31 P1CKL JSR CKLBL 
099 3133 D001 BNZ PI CKL1 
100 3135 60 RTS LABEL BLANK OR ILLEGAL 
101 3136 9009 P1CKL1 BCC P1CKL3 
102 3138 AD01 LDY 11 LABEL IS HULTIPLY 
103 313A B1 A3 P1CKL2 LDA *SYHPTR,Y DEFINED 
104 313C 297F AND IJ $ 7F HARK IT 
105 313 E 9IA3 STA *SYHPTR,Y 
106 3140 60 RTS 
107 3141 20B22A P1CKL3 JSR ESYHTB OK, ENTER SYHBOL 
108 3144 AOOO LDY 10 INTO TABLE, HARK AS 
109 3146 FOF2 BZ PI CKL2 SCRATCH PAD 
110 .,. 
111 3148 D3C3D2C1 SPOHS ASC 'SCRATCHPAD OVERFLOW' 
112 315B 8D DATA $8D 
113 '" 114 315C A980 CKLBL LDA #$80 
115 315E 8DB831 STA IIDW 
116 3161 AD4A2A LDA LABEL 
117 3164 C9AO CMP #' , 
118 3166 D002 BNE CKL2 
119 3168 B8 CLV 
120 3169 60 RTS NO LABEL 
121 316A C9C1 CKL2 CliP I'A' 1ST CHAR ALPHABETIC? 
122 316C 9043 BLS ILBL 
123 316E C9DB CMP I' [' 
124 3170 B03r BGE ILBL 
125 3172 A200 LDX 10 
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126 3174 BD4B2A 
127 3177 C9AO 
128 3179 F021 
129 317B C9AB 
130 317D F032 
131 317F C9AD 
132 3181 F02E 
133 3183 C9AA 
134 3185 F02A 
135 3187 C9AF 
136 3189 F026 
137 318B C9A8 
138 318D F022 
139 318F C9A9 
140 3191 FOlE 
141 3193 C9AC 
142 3195 FOlA 
143 3197 E8 
144 3198 E005 
145 319A DOD8 
146 319C A94A8566 
147 31A4 208D2B 
148 31A7 AOOI 
149 3lA9 BIA3 
150 31AB 8DB831 
151 31AE A901 
152 31BO 60 
153 31Bl A980 
154 31 B3 1 86 980 
155 31B6 18 
156 3lB7 60 
157 31B8 00 
158 31B9 DOCIC7C5 
159 3IBE 
160 31Cl AOAOAOAO 
161 31C8 
162 31F2 CFDOC5D2 
163 3210 8D 
164 3211 D4C5D2CD 
165 3228 C3CICECE 
166 3237 8D 
167 
168 
169 
170 
171 3238 A900 
172 323A 85B2 
173 323C 85B6 
174 323E A903 
175 3240 85B7 
176 3242 201227 
177 3245 A934856A 
178 324D E6AED002 
179 3253 A5AE 
180 3255 A6AF 
181 3257 20E724 
182 325A A900 
183 325C 85B3 
184 325E 85B4 

CKL3 

EOCK 

ILBL 

MDW 
HDNG 
DPCNO 

TITLE 
ONPD 

TEMS 

* 

LDA 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BEQ 
INX 
CPX 
BNE 
CDB 
JSR 
LDY 
LDA 
STA 
LDA 
RTS 
LDA 
ADD 
CLC 
RTS 

*** 
ASC 
RES 
ASC 
RES 
ASC 
DATA 
ASC 
ASC 
DATA 

LABEL+l,X 
I' , END OF LABEL? 
EOCK 
#'+' 
lLBL 
1'-' 
lLBL 
1'*' 
lLBL 
I' /' 
lLBL 
I' ( , 
lLBL 
II') , 
lLBL 
I)' t I 

lLBL 

115 
CKL3 
UPTRl,LABEL 
SRCSTB 
III 
*SYMPTR,Y 
MDW 
III 

RETURN WITH CARRY 1/0 
11$80 BUM LABEL, SET ZERO 
11$80 AND OVERFLOW 

'PAGE ' 
3 

42 
'OPERAND NOT PREVIOUSLY DEFINED' 
$8D 
'TERMINAL PASS 1 ERROR, ' 
'CANNOT CONTINUE' 
$8D 

* ASSEMBLER PASS2. THIS PASS DEFINES ALL NON 
* SCRATCHPAD SYMBOLS. 

* 
PASS2 

P2B 

CLA 
STA 
STA 
LDA 
STA 
JSR 
CDB 
IDB 
LDA 
LDX 
JSR 
LDA 
STA 
STA 

SPDFLG 
ILC 
113 
lLC+l 

CLEAR SCRATCHPAD FLAG 
SET L.C. TO $300 
AS DEFAULT LOCATION 

FORMAT GET SOURCE RECORD 
UPTR3,LNO-2 PTR FOR LINE I CONVERT 
SRCLNO 
SRCLNO 
SRCLNO+l 
CNVLNO 
110 
LENGTH CLEAR LENGTH 
LENGTH+l 
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185 3260 A5B6 LDA ILC SET NOMINAL LABEL 
186 3262 857C STA UTI TO L.C. 
187 3264 A5B7 LDA ILC+l 
188 3266 857D STA UTI +1 
189 3268 AD4A2A LDA LABEL CHECK FOR COMMENT 
190 326B C9AA CMP #' '* I 

191 326D FOD3 BEQ P2B 
192 326F A590 LDA CLASS CHECK CLASS 
193 3271 3065 BMI P2JUNK 
194 3273 DOOD BNZ P2C NOT A PSEUDO-OP 
195 3275 A9A48566 CDB UPTRl,P2PSTB SET PTR TO PSEUDO 
196 327D A58F LDA SKEL OP TABLE 
197 327F 4C8F32 JMP P2D 
198 3282 A9BE8566 P2C CDB UPTRl,P2JTBL SET PTR TO INST. 
199 328A AS 90 LDA CLAS S JUMP TABLE 
200 328C 1869FF DEA 
201 328F OA P2D ASLA 
202 3290 A8 TAY 
203 3291 C8 INY 
204 3292 BI66 LDA "'UPTRl,Y 
205 3294 48 PHA SAVE ADDRESS ON STACK 
206 3295 88 DEY 
207 3296 B166 LDA "'UPTRl,Y 
208 3298 48 PHA 
209 3299 A9578566 CDB UPTRI,OPND SET PTR TO OPND FIELD 
210 32AI A5B2 LDA SPDFLG 
211 32A3 60 RTS JUMP TO PROCESSOR 
212 '" 213 '" PSEUDO-OP JUMP TABLE 
214 * 
215 32A4 EF320533 P2 PSTB DBL P20RG-I,P2SPD-I 
216 32A8 OB331933 DBL P2END-I,P2TITL-I 
21) 32AC 30334433 DBL P2EQU-l,P2REM-l 
218 32BO 5B337033 DBL P2RES-l,P2DTA-l 
219 32B4 7E338633 DBL P2DBL-l,P2ASC-1 
220 32B8 A6331333 DBL P2AST-l,P2ESP-l 
221 32BC AF33 DBL P2$-1 
222 * 
223 .. IN STRUCTION JUMP TABLE 
224 .. 
225 32BE CD33F933 P2JTBL DBL P2CI-l,P2C2-1 
226 32C2 01340934 DBL P2C3-1,P2C4-1 
227 32C6 F9330F34 DBL P2C5-1,P2C6-1 
228 32CA lA34lA34 DBL P2C7-1,P2C8-1 
229 32CE OF340F34 DBL P2C9-1,P2CA-l 
230 32D2 F 93 3F93 3 DBL P2CB-l,P2CC-l 
231 32D6 2234 DBL P2CD-l 
232 .. 
233 32D8 A5B2 P2JUNK LDA SPDFLG 
234 32DA D027 BNZ JP2B 
235 32DC A904 LDA #4 
236 32DE 85B3 STA LENGTS 
237 3280 A5B3 P2SUM LDA LENGTH 
238 3282 1865B6 ADD ILC 
239 3285 85B6 STA ILC 
240 3287 A5B4 LDA LENGTH+l 
241 3289 65B7 ADC ILC+l 
242 328B 85B7 STA ILC+l 
243 328D 4C4232 JKP P2B 
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244 * 
245 32FO A900 P20RG LDA #0 CLEAR SPO FLAG 
246 32F2 85B2 STA SPOFLG 
247 32F4 205A2C JSR OPOSCN 
248 32F7 2960 AND #$60 
249 32F9 F04D BZ P2ERR 
250 32FB A582 LOA UT4 SET NEW ORIG IN 
251 32FD 85B6 STA ILC 
252 32FF A583 LOA UT4+1 
253 3301 85B7 STA ILC+1 
254 3303 4C4232 JP2B JMP P2B 
255 * 
256 3306 A901 P2SPO LDA U 
257 3308 85B2 STA SPOFLG 
258 330A DOF7 BNZ JP2B 
259 * 
260 330C A5B5 P2ENO LDA PI ERFL 
261 330E D001 BNZ P2END2 
262 3310 60 RTS 
263 3311 4C8E30 PHN 02 JMP P1END2 
264 * 
265 3314 A900 P2ESP LDA 110 
266 3316 85B2 STA SPOFLG 
267 3318 FOE9 BZ JP2B 
268 * 
269 331A A5B1 P2 TITL LOA TLFLAG 
270 331C DOES BNZ JP2B 
271 331E A229 LOX 1141 
272 3320 A980 LDA 11$8D 
273 3322 D003 BNZ P2TTL2 
274 3324 BD572A P2 TTL1 LDA OPND, X 
275 3327 9DC831 P2 TTL2 STA TITLE,X 
276 332A CA DEX 
277 332B 10F] BPL P2TTL1 
278 332D 86B1 STX TLFLAG 
279 332F DOD2 BNZ JP2B 
280 * 
281 3331 DODO P2EQU BNZ JP2B 
282 3333 205A2C JSR OPDSCN 
283 3336 3010 BMI P2ERR 
284 3338 A582 LDA UT4 
285 333A 857C STA UTl 
286 333C A583 LDA UT4+1 
287 333E 857 D STA UTl +1 
288 3340 20B933 JSR P2CKL 
289 3343 B003 BCS P2ERR 
290 3345 4C4232 P2REM JMP P2B 
291 3348 A936 P2ERR LOA I1<LNO 
292 334A A22A LDX II>LNO 
293 334C 20D420 JSR DISP 
294 334F A9F2 LDA II<ONPO 
295 3351 A23l LDX I1>ONPD 
296 3353 20D420 JSR DISP 
297 3356 A901 LDA III 
298 3358 85B5 STA PI ERFL 
299 335A DOE9 BHZ P2REM 
300 * 
301 335C DOE7 P2RES BNZ P2REM 
302 335E 205A2C JSR OPDSCN 
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303 3361 30E5 BMI P2ERR 
304 3363 A582 LDA UT4 
305 3365 85B3 STA LENGTH 
306 3367 A583 LDA UT4+1 
307 3369 85B4 STA LENGTH+l 
308 336B 20B 933 JSR P2CKL 
309 336E 4CE032 JHP P2SUH 
310 * 
311 3371 DOD2 P2DTA BNZ P2REM 
312 3373 E680 INC UT3 
313 3375 A580 P2DTA2 LDA UT3 
314 3377 85B3 STA LENGTH 
315 3379 20B933 JSR P2CKL 
316 337C 4CE032 JHP P2SUH 
317 * 
318 337F DOC4 P2DBL BNZ P2REM 
319 3381 E680 INC UT3 
320 3383 0680 ASL UT3 
321 3385 DOEE BNZ P2DTA2 
322 * 
323 3387 DOBC P2ASC BNZ P2REM 
324 3389 20B933 JSR P2CKL 
325 338C A9578566 CDB UPTRl,OPND 
326 3394 205A2C JSR OPDSCN 
327 3397 1003 BPL P2ASC3 
328 3399 4CD832 P2AS C2 JHP P2JUNK 
329 339C 2902 P2ASC3 AND 112 
330 339E FOF9 BZ P2AS C2 
331 33AO A5B8 LDA ALNTH 
332 33A2 85B3 P2ASC4 STA LENGTH 
333 33A4 4CE032 JMP P2SUH 
334 * 
335 33A7 D09C P2AST BNZ P2REH 
336 33A9 20B933 JSR P2CKL 
337 33AC A901 LDA 11 
338 33AE DOF2 BNZ P2AS C4 
339 * 
340 33BO DOF5 P2$ BNZ P2AST 
341 33B2 20 B 93 3 JSR P2CKL 
342 33B5 A902 LDA #2 
343 33B7 DOE9 BNZ P2ASC4 
344 33B9 205C31 P2CKL JSR CKLBL 
345 33BC DOOI BNZ P2CKLI 
346 33BE 60 RTS 
347 33BF 9009 P2CKLI BCC P2CKL2 
348 33 Cl AOOI LDY #1 
349 33C3 Bl A3 LDA *SYMPTR,Y 
350 33C5 297F AND 1i$7F 
351 33C7 91A3 STA *SYMPTR,Y 
352 33C9 60 RTS 
353 33CA 20B22A P2CKL2 JSR ESYHTB 
354 BCD 60 RTS 
355 * 
356 * INSTRUCTION PROCESSORS 
357 * 
358 33CE DOEO P2Cl BNZ P2$ 
359 33DO A902 LDA #2 
360 33D2 85B3 STA LENGTH 
361 33D4 AD572A P2ClS LDA OPND CHK FOR IND. OR IMH. 
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362 33D7 C9A8 CMP #' ( , 
363 33D9 FOll BEQ P2ClB 
364 33DB C9AA CMP ,1*' 
365 33DD FOOD BEQ P2CIB 
366 33DF C9A3 P2cI0 CMP 1'1' 
367 33El F009 BEQ P2CIB 
368 33E3 205A2C P2ClA JSR OPDSCN 
369 33E6 2940 AND #$40 
370 33E8 D002 BNZ P2ClB 
371 33EA E6B3 INC LENGTH 
372 33EC A5B6 P2CIB LDA lLC 
373 33EE 857C STA UIl 
374 33FO A5B7 LDA ILC+l 
375 33F2 857D STA UTI +1 
376 33F4 20B933 JSR P2CKL 
377 33F7 4CE032 P2CIC JMP P2SUM 
378 " 379 33FA DOD2 P2C2 BNZ P2Cl 
380 33FC A902 P2C2A LDA #2 
381 33FE 85B3 STA LENGTH 
382 3400 DOEI BNZ P2ClA 
383 " 384 3402 DOCA P2C3 BNZ P2Cl 
385 3404 A901 LDA #l 
386 3406 85B3 P2C3A STA LENGTH 
387 3408 DOE2 BNZ P2CIB 
388 * 
389 340A DOC2 P2C4 BNZ P2Cl 
390 340C A902 LDA #2 
391 340E DOF6 BNZ P2C3A 
392 " 393 P2C5 EQU P2C2 
394 " 395 3410 DOBC P2C6 BNZ P2Cl 
396 3412 A902 LDA 12 
397 3414 85B3 STA LENGTH 
398 3416 AD572A LDA OPND 
399 3419 DOC4 BNZ P2CI0 
400 * 
401 3418 DOBI P2C7 BNZ P2Cl 
402 341 D A903 LDA #3 
403 341 F 85B3 STA LENGTH 
404 3421 DOC9 BNZ P2ClB 
405 " 406 P2C8 EQU P2C7 
407 " 408 P2C9 EQU P2C6 
409 " 410 P2CA EQU P2C6 
411 " 412 P2CB EQU P2C2 
413 " 414 P2CC EQU P2C2 
415 " 416 3423 DOEB P2CD BNZ P2C6 
417 3425 A903 LDA #3 
418 3427 85B3 STA LENGTH 
419 3429 A58F LDA SKEL SCAN FOR PSEUDO-OP 
420 342B F017 BZ P2CDB DEA 
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421 342D C901 CliP #1 
422 342F F013 BEQ P2CDB INA 
423 3431 C904 CliP #4 
424 3433 900D BLS P2CDA CLA, CMA 
425 3435 F010 BEQ P2CD5 TCA 
426 3437 C905 CliP #5 
427 3439 F012 BEQ P2CDC CDB 
428 343B C906 CliP #6 
429 343D F01F BEQ P2CDD IDB 
430 343F 4CD433 JIIP P2C1S 
431 3442 C6B3 P2CDA DEC LENGTH 
432 3444 4CEC33 P2CDB JIIP P2ClB 
433 3447 A905 P2CD5 LDA 15 
434 3449 85B3 STA LENGTH 
435 344B DOF7 BNZ P2CDB 
436 344D A908 P2CDC LDA #8 
437 344F 85B3 P2CDC1 STA LENGTH 
438 3451 205A2C JSR OPDSCN 
439 3454 2940 AND #$40 
440 3456 DOEC BNZ P2CDB 
441 3458 E6B3 INC LENGTH 
442 345A E6B3 INC LENGTH 
443 345C DOE6 BNZ P2CDB 
444 345E A906 P2CDD LDA #6 
445 3460 DOED BNZ P2CDC1 
446 * 
447 * ASSEMBLER PASS 3 
448 * 
449 3462 A903 PASS3 LDA #3 SET DEFAULT 
450 3464 85B7 STA ILC+1 LOCATION COUNTER 
451 3466 8DE93 E STA RCDORG+1 
452 3469 A900 CLA 
453 346B 85B6 STA ILC 
454 346D 8DE83E STA RCDORG 
455 3470 85BO STA SPLC AND SP LOC. CTR. 
456 3472 85B2 STA SPDFLG CLEAR S.P. FLAG 
457 3474 8D3 7 3 D STA BPGNO 
458 3477 A901 LDA II 
459 3479 8D383D STA LPPCNT 
460 347C A5BC LDA PAUSCT 
461 347E 8D393D STA PSCT 
462 3481 20CF3! JSR WLDR WRITE OBJECT LEADER 
463 START PAGINATION 
464 3484 A978 LDA # (BLKLIN 
465 3486 A23F LDX #>BLKLIN 
466 3488 20AC3C JSR LPNT 
467 348B 20B620 P3A JSR DTCC WAliT TO STOP?? 
468 348E 9003 BCC P3AO 
469 3490 4C2520 JMP 1I0N1 YES 
470 3493 201227 P3AO JSR FORIIAT GET SOURCE LINE 
471 3496 A934856A CDB UPTR3,LNO-2 SET CONVERT PTR. 
472 349E E6AED002 IDB SRCLNO BUMP LINE NUMBER 
473 34M A5AE LDA SRCLNO 
474 34A6 A6AF LDX SRCLNO+1 
475 34A8 20E724 JSR CNVLNO CONVERT LINE # 
476 34AB A900 CLA 
477 34AD A026 LDY IERCDLN-OCODE-1 
478 34AF 99B13D P3A2 STA OCODE,Y CLEAR OBJECT AREA 
479 34B2 88 DEY 
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480 34B3 10FA 
481 34B5 A007 
482 34B7 A 9AO 
483 34B9 99DC3D 
484 34BC 88 
485 34BD 10FA 
486 34BF A9B18576 
487 34C7 AD4A2A 
488 34CA C9AA 
489 34CC D003 
490 34CE 4C9D3A 
491 34Dl 205C31 
492 34D4 700C 
493 34D6 2EB831 
494 34D9 BOOC 
495 34DB A9CD 
496 34DD 206036 
497 34EO D005 
498 34E2 A9D3 
499 34E4 206036 
500 34E7 A590 
501 34E9 1008 
502 34EB A9CF 
503 34ED 206036 
504 34FO 4C2835 
505 34F3 DOOD 
506 34F5 A9308566 
507 34FD A58F 
508 34FF 4C1335 
509 3502 A94A8566 
510 350A A900 
511 350C 85B2 
512 350E A590 
513 3510 186 9FF 
514 3513 OA 
515 3514 A8 
516 3515 C8 
517 3516 B166 
518 3518 48 
519351988 
520 351A Bl66 
521 351C 48 
522 351D A9578566 
523 3525 A5B2 
524 3527 60 
525 3528 A904 
526 352A 8DD43D 
527 352D 4C9D3A 
528 
529 
530 
531 3530 63357E35 
532 3534 A9358A34 
533 3538 A135B235 
534 353C BF35D535 
535 3540 FA353636 
536 3544 4C369735 
537 3548 5336 
538 

BPL P3A2 
LDY #7 

P3A3 

P3A4 

BMLBL 

P3A5 

P3A6 

P3A7 

P3A8 

LDA 
STA 
DEY 
BPL 
CDB 
LDA 
CMP 
BNE 
JMP 
JSR 
BVS 
ROL 
BCS 
LDA 
JSR 
BNZ 
LDA 
JSR 
LDA 
BPL 
LDA 
JSR 
JMP 
8NZ 
CDB 
LDA 
JMP 
CDB 
LDA 
STA 
LDA 
DEA 
ASLA 
TAY 
INY 
LDA 

ii' , 
ECA,Y 

P3A3 

CLEAR ERROR FLAGS 

OBJPTR,OCODE SET OBJ. PTR. 
LABEL COMMENT? 
1'*' 
P3A4 
P3PRT 
CKLBL 
BMLBL 
MDW 
P3AS 

" 'M' STERCH 
P3A5 
ii's' 
STERCH 
CLASS 
P3A6 
iI'o' 
STERCH 
P3JUNK 
P3A7 

YES, SKIP THE FOLDEROL 

CHECK LABEL VALIDITY 

MARK MULTIPLE 

MARK BAD SYMBOL 

MARK BAD INST. 

SKIP IF INST. 
UPTRl,P3PSTB 
SKEL SELECT PSEUDO-OP TABLE 
P3A8 
UPTRl,P3JTBL 
/10 
SPDFLG 
CLASS SELECT INST. TABLE 

*UPTRl,Y 
PHA GET ADDRESS FROM TABLE 
DEY 
LDA *UPTRl, Y 
PHA 
CDB UPTRl,OPND SET PTR. FOR SCAN 
LDA SPDFLG 
RTS 

P3JUNK LDA 

* 

STA P3LNTH 
JMP P3PRT 

JUMP TO SERVICE ROUTINE 

* PSEUDO-OP TABLE 

* 
P3PSTB DBL 

DBL 
DBL 
DBL 
DBL 
DBL 
DBL 

* 

P30RG-l,P3SPD-l 
P3END-l,P3TITL-l 
P3EQU-l,P3REM-l 
P3RES-l,P3DTA-l 
P3DBL-l,P3ASC-l 
P3AST-l,P3ESP-l 
P3$-1 
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539 * INSTRUCTION TABLE 
540 * 
541 354A 72361937 P3JTBL DBL P3Cl-l,P3C2-1 
542 354E 56376337 DBL P3C3-1,P3C4-1 
543 3552 A637D937 DBL P3C5-1,P3C6-1 
544 3556 133 84B3 8 DBL P3C7-1,P3C8-1 
545 355A 5238A138 DBL P3C9-1,P3CA-l 
546 355E A53 8E53 8 DBL P3CB-l,P3CC-l 
547 3562 E938 DBL P3CD-l 
548 * 549 * PSEUDO-OP PROCESSORS 
550 * 
551 3564 20283E P30RG JSR DPOBJ 
552 3567 A900 CLA 
553 3569 85B2 STA SPDFLG 
554 356B 205A2C JSR OPDSCN 
555 356E A582 LDA UT4 
556 3570 85B6 STA ILC 
557 3572 8DE83E STA RCDORG 
558 3575 A583 LDA UT4+1 
559 3577 85B7 STA ILC+l 
560 3579 8DE93E STA RCDORG+l 
561 357C 4C9D3A P30RG3 JMP P3PRT 
562 * 
563 357F 20283E P3SPD JSR DPOBJ DUMP BUFFER 
564 3582 A901 LDA #1 
565 3584 85B2 STA SPDFLG 
566 3586 205A2C JSR OPDSCN 
567 3589 A582 LDA UT4 
568 358B 85BO STA SPLC 
569 358D 8DE83E STA RCDORG 
570 3590 A900 CLA 
571 3592 8DE93E STA RCDORG+1 
572 3595 4C9D3A JMP P3PRT 
573 * 
574 3598 A900 P3ESP CLA 
575 359A 85B2 STA SPDFLG CLEAR SPD FLAG 
576 359C 20283E JSR DPOBJ 
577 359F 4C9D3A JMP P3PRT 
578 * 
579 P3TITL EQU P3A DEFAULT 
580 * 
581 35A2 205A2C P3EQU JSR OPDSCN SCAN OPERAND 
582 35A5 10D5 BPL P30RG3 
583 35A7 4C5836 JMP UERR 
584 * 
585 35AA CECF3D P3END DEC ENDFLG SET FLAG 
586 35AD 20283E JSR DPOBJ CLEAR OBJECT BUFFER 
587 35BO 4C9D3A JMP P3PRT 
588 * 
589 35B3 A9AO P3REM LDA #' I 

590 35B5 8D522A STA INST CLEAR INST. FIELD 
591 35B8 8D532A STA INST+l 
592 35BB 8D542A STA INST+2 
593 35BE DOBC BNZ P30RG3 
594 * 
595 35CO 205A2C P3RES JSR OPDSCN GET RES VALUE 
596 35C3 A582 LDA UT4 
597 35C5 8DD63D STA RSLNTD 
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598 35C8 A583 LDA UT4+1 
599 35CA 8DD73D BTA ULRTR+l 
600 35CD 202831. JSI. DPOBJ CLEAt. OBJECT BUPPEI. 
601 35DO 20723 I. JSI. PCHI.ES OUTPUT "I.ES" TYPE I.ECOI.D 
602 35D3 4C9D3A JMP P3P1.T 
603 * 
604 35D6 1.680 P3DTA IRC UT3 
605 35D8 A580 LDA UT3 GET PIELD COURT 
606 35DA 8DD43D STA P3UTH 
607 35DD 205A2C P3DTA2 JSI. OPDSCR 
608 351.0 3076 BMI UK Ill. 
609 351.2 2951 ARD 1$51 
610 351.4 D003 BRZ P3DTA3 
611 35E6 206A36 JSI. CTEU 
612 351.9 A582 P3DTA3 LDA UT4 
613 35EB AOOO LDY 10 
614 35KD 9176 BTA *OBJPTIl,Y 
615 35EP E676D002 IDB OBJPTIl 
616 35P5 C680 DEC UT3 
617 35P7 DOE4 BRZ P3DTA2 
618 35P9 pon BZ P3DBLA 
619 * 
620 35PB 1.680 P3DBL IRC UT3 
621 35m A580 LDA UT3 GET PIELD COURT 
622 35Pr OA ABLA TIMES 2 
623 3600 8DD43D STA P3LRTH 
624 3603 205A2C P3DaL2 JSIl OPDSCR GET DBL VALUE 
625 3606 3050 BMI UEIlIl 
626 3608 2960 ARD 1$60 
627 360A D003 aNZ P3DaLa 
628 360C 206A36 JSIl CTEU 
629 360P ADOO P3DBLB LDY 10 
630 3611 A582 LDA UT4 
631 3613 9176 STA *OBJPTIl,Y 
632 3615 E676D002 IDB OBJPTIl 
633 3618 A583 LDA UT4+1 
634 361D 9176 STA *OBJPTI.,Y 
635 361P E676D002 IDB OBJPTIl 
636 3625 C680 DEC UT3 
637 3627 DODA BRZ P3DBL2 
638 3629 ADD03D P3DBLA LDA P3T 
639 362C D003 BRZ P3DBL4 
640 362E 4C9D3A P3DBL3 JMP P3P1.T 
641 3631 ADD13D P3DBL4 LDA P3T+l 
642 3634 4CDE36 JMP P3ClE 
643 * 
644 3637 205A2C P3ASC JSI. OPDSCR 
645 363A ASB8 LDA ALRTH 
646 363C 8DD43D STA P3LRTB 
647 363P AOOO LDY 10 
648 3641 BlAC P3ASC2 LDA *ABCPTI.,Y TI.ARPEI. ASCII STI.IRG 
649 3643 9176 STA *OBJPTIl,Y TO OBJECT BUPPEIl 
650 3645 c8 IRY 
651 3646 C6B8 DEC ALRTH 
652 3648 Don BRZ P3ABC2 
653 3640\ 4C9D3A JMP P3P1. T 
654 * 
655 364D UOI P3AST LDA II 
656 364P 8DD43D P3AST2 STA P3LRTB 
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657 3652 DODA BNZ P3DBL3 
658 '" 659 3654 A902 P3$ LDA #2 
660 3656 DOn BNZ P3AS T2 
661 '" 662 3658 A9D5 UERR LDA II'U' 
663 365A 206036 JSR STERCH 
664 365D 4C9D3A JMP P3PRT 
665 3660 ACD33D STERCH LDY ERCNT 
666 3663 99DC3D STA ECA,Y 
667 3666 EED33D INC ERCNT 
668 3669 60 RTS 
669 366A EED03D CTERR INC P3T 
670 366D A584 LDA ECODE 
671 366F 8DD13D STA P3T+1 
672 3672 60 RTS 
673 '" 674 * INSTRUCTION PROCESSORS 
675 '" 676 MEMORY REFERENCE CLAS S 1 
677 3673 A902 P3C1 LDA iJ2 
678 3675 8DD43 D P3C1N STA P3LNTH SET LENGTH 
679 3678 AD572A LDA OPND 
680 367B C9A3 CMP 11'#' CHECK FOR IMMEDIATE 
681 367D F065 BEQ P3C1IM 
682 367F C9AA CMP ,1*' OR INDIRECT 
683 3681 F078 BEQ P3C1IN 
684 3683 C9A8 CMP II' ( , 
685 3685 F074 BEQ P3C1IN 
686 3687 205A2C JSR OPDSCN GET ADDRESS 
687 368A 304D BMI P3C1C 
688 368C AOOO LDY 110 
689 368E 2940 AND 11$40 SCRATCH PAD ADDRESS? 
690 3690 F024 BZ P3C1B NO 
691 3692 A204 LDX 114 
692 3694 A58E LDA OPSTAT 
693 3696 2904 AND #4 
694 3698 FOOA BZ P3ClA 
695 369A 9008 BCC P3ClA 
696 369C A214 LDX 1$14 
697 369E Bl66 LDA *UPTRl, Y CHECK VALID INDEX CHAR. 
698 36AO C9D8 CMP I'x' 
699 36A2 D035 BNE P3C1C 
700 36A4 8A P3ClA TXA 
701 36A5 058F ORA SKEL MERGE ADDRESSING MODE 
702 WITH INST. SKELETOII 
703 36A7 9176 STA "'OBJPTR,Y 
704 36A9 A582 LDA UT4 
705 36AB c8 INY 
706 36AC 9176 STA "'OBJPTR,Y 
707 36AE A583 LDA UT4+1 
708 36BO C8 INY 
709 36B1 9176 STA "'OBJPTR,Y 
710 36B3 4C9D3A JMP P3PRT 
711 36B6 EED43D P3ClB INC P3UTH 
712 36B9 AS8E LDA OPSTAT 
713 36BB 2920 AND 11$20 
714 36BD FOlD BZ P3ClD 
715 36BF A20C LDX I$C 
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716 36Cl A58E LDA OPSTAT 
717 36C3 2904 AIID 14 
718 36C5 FODD BZ P3ClA 
719 36C7 A2lC LDX l$lC 
720 36C9 B166 LDA *UPTRl, Y CHECK VALID IIIDEX CHAR. 
721 36CB C9D8 CMP I'X' 
722 36CD FOD5 BEQ P3ClA 
723 36CF A2l8 LDX 1$18 
724 36Dl C9D9 CMP I 'y' 
725 36D3 FOCF BEQ P3ClA 
726 36D5 A9C9 LDA 1'1' 
727 36D7 D005 BilE P3ClE 
728 36D9 EED43D P3ClC IIIC P3LIITH 
729 36:lC A9D5 P3ClD LDA #'U' MARK UNDEFINED SYMBOL 
730 36DE 206036 P3ClE JSR STERCH 
731 36!l 4C9D3A JMP P3PRT 
732 36!4 A58F P3ClIM LDA SKEL CHECK FOR STA # 
733 36E6 C98l CMP #$81 
734 36E8 FOF2 BEQ P3ClD 
735 36EA E666D002 IDB UPTRl SKIP # CHARACTER 
736 36FO 205A2C JSR OPDSCN 
737 36F3 2910 AND #$10 VALID IMMEDIATE OPERAIID? 
738 36F5 FOE5 BZ P3ClD 
739 36F7 A208 LDX #$8 
740 36F9 DOA9 BNZ P3ClA 
741 36FB E666D002 P3ClIN IDB UPTRI SKI P * OR ( 
742 3701 205A2C JSR OPDSCN 
743 3704 2940 AND #$40 VALID ADDRESS? 
744 3706 FOD4 BZ P3ClD NO 
745 3708 AOOO LDY #0 
746 370A A200 LDX #0 
747 370C B166 LDA *UPTRl • Y 
748 370E C9D8 CMP # 'X, VALID INDEX CHAR.? 
749 3710 F092 P3ClJ BEQ P3ClA 
750 3712 A2l0 LDX #$10 
751 3714 C9D9 CMP #'Y' 
752 3716 F08C BEQ P3ClA 
753 3718 DOC2 BNE P3ClD 
754 * 
755 ." SHIFTS, III C/ DEC 
756 * 
757 371A A902 P3C2 LDA #2 
758 371C 8DD43D STA P3UTH 
759 371F 205A2C JSR OPDSCII GET OPERAND 
760 3722 30B5 BMI P3ClC 
761 3724 AOOO LDY #0 
762 3726 2940 AND 1$40 VALID SCRATCHPAD ADDRESS? 
763 3728 F012 BZ P3e2B 
764 372A A200 LDX #0 
765 372C A58E LDA OPSTAT 
766 372E 2904 AIID #4 EN D IN COMMA? 
767 3730 FODE P3C2A BZ P3ClJ 
768 3732 AHO LDX 1$10 
769 3734 B166 LDA *UPTRl ,Y 
770 3736 C9D8 CMP I'X' 
771 3738 DOA2 BRE P3ClD 
772 373A FOF4 BEQ P3C2A 
773 373C EED43D P3C2B IIIC P3UTH 
774 373F A58E LDA OPSTAT 

370 



PAGE 48 6502 RESIDENT ASSEMBLER 5/5/80 

775 3741 2920 AND 1$20 VALID ADORES S AT ALL? 
776 3743 F097 BZ P3C1D NO, TILT 
777 3745 A208 LDX 18 
778 3747 A58E LDA OPSTAT 
779 3749 2904 AND 14 CHECK FOR COMMA 
780 374B FOE3 BZ P3C2A 
781 374D A218 LDX 1$18 
782 374F 8166 LOA *UPTR1,Y 
783 3751 C9D8 CMP I 'X' 
784 3753 0087 P3C2J BNE P3C1D 
785 3755 FOD9 BEQ P3C2A 
786 ,.. 
787 * SINGLE BYTE, NO OPERAND 
788 ,.. 
789 3757 A901 P3C3 LDA 11 
790 3759 8DD43D STA P3LNTH 
791 375C A58F LDA SKEL MOVE SKELETON TO 
792 375E 8DB13D STA OCODE OBJECT BUFFER 
793 3761 4C9D3A JMP P3PRT 
794 * 
795 * RELATIVE JUMPS 
796 * 
797 3764 A902 P3C4 LDA 12 
798 3766 8DD43 D STA P3LNTH SET LENGTH 
799 3769 A58F LDA SKEL 
800 376B 8D813 D STA OCODE OP CODE TO OBJ BFR. 
801 376E 205A2C JSR OPDSCN 
802 3771 30EO BMI P3C2J 
803 3773 A582 LOA UT4 
804 3775 A683 LDX UT4+1 GET TARGET ADDRESS 
80S 3777 38E902 SUB #2 
806 377A BOOI BCS P3C4A 
807 377C CA DEX 
808 377D 3 8E5 B6 P3C4A SUB ILC CAN WE REACH IT? 
809 3780 48 PHA 
810 3781 8A TXA 
811 3782 E5B7 SBC ILC+l 
812 3784 F008 BZ P3C4B 
813 3786 C9FF CMP #$FF 
814 3788 F004 BEQ P3C4B 
815 378A 68 P3C4E PLA NO 
816 378B 4CA237 JMP AERR 
817 378E 8582 P3C4B STA UT4 
818 3790 68 PLA 
819 3791 48 PHA 
820 3792 4582 EOR UT4 
821 3794 30F4 BMI P3C4E 
822 3796 68 PLA 
823 3797 8DB23D STA OCODE+l OK 
824 379A A58F LDA SKEL 
825 379C 8D813D STA OCODE 
826 379F 4C9D3A JMP P3PRT 
827 37A2 A9C1 AERR LDA I'A' 
828 37A4 4CDE36 JMP P3CIE 
829 * 
830 37A7 A902 P3C5 LDA 12 
831 37A9 8DD43D STA P3111TH SET LENGTH 
832 37AC 205A2C JSR OPDSCN 
833 37AF 1006 BPL P3C5A 
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834 37Bl EED43D P3C5E INC P3UTH 
835 37B4 4C5836 P3C5F JMP UEiR 
836 37B7 2940 P3C5A AND #$40 
837 37B9 F012 BZ P3C5C 
838 37BB A924 LDA #$24 
839 37BD 8DBl3D P3C5B STA OCODE 
840 37CO A582 LDA UT4 
841 37C2 8DB23D STA OCODE+1 
842 37C5 A583 LDA UT4+1 
843 37C7 8DB33D STA OCODE+2 
844 37CA 4C9D3A JMP P3PRT 
845 37CD A58E P3C5C LDA OPSTAT 
846 37CF 2920 AND #$20 
847 37D1 FODE BZ P3C5E 
848 37D3 EED43D INC P3UTH 
849 37D6 A92C LDA 1$2C 
850 37D8 DOE3 BNZ P3C5B 
851 * 
852 * INDEX COMPARES 
853 * 
854 37DA A902 P3C6 LDA #2 
855 37DC 8DD43D STA P3UTH 
856 37DF AD572A LDA OPND 
857 37E2 C9A3 CMP # '#' CHECK IMMEDIATE 
858 37E4 FOlD BEQ P3C6IM 
859 37E6 205A2C JSR OPDSCN 
860 37E9 30c6 P3C6E BMI P3c5E 
861 37EB A58F LDA SKEL 
862 37ED 186904 ADD #4 
863 37FO AA TAX 
864 37F1 A58E LDA OPSTAT 
865 37F3 2940 AND #$40 
866 37F5 D009 BNZ P3C6A 
867 37F7 A58F LDA SKIL 
868 37F9 18690C ADD #$C 
869 37FC AA TAX 
870 37FD EED43D INC P3UTH 
871 3800 8A P3CU TXA 
872 3801 DOBA BNZ P3C5B 
873 3803 E666D002 P3C6IM IDB UPTll 
874 3809 205A2C JSR OPDSCN 
875 380C 2910 AND #$10 
876 380E FOAl BZ P3c5E 
877 3810 A58F LDA SKIL 
878 3812 DOA9 BNZ P3C5B 
879 * 
880 * UNCONDITIONAL JUMP 
881 * 
882 3814 A903 P3C7 LDA #3 
883 3816 8DD43D STA P3UTH 
884 3819 AD572A LDA OPND 
885 381C C9AA CMP #'* , CHECK FOR INDIRECT 
886 381£ FOlF BEQ P3C7IN 
887 3820 C9A8 CMP #' (' 
888 3822 FOlB BEQ P3C7IN 
889 3824 205A2C P3C7A JSR OPDSCN 
890 3827 308B BMI P3C5F 
891 3829 2960 AND #$60 
892 382B F087 BZ P3c5F 
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893 382D A58F P3C7B LDA SKEL 
894 382F 8DB 13 D STA OCODE 
895 3832 A582 LDA UT4 
896 3834 8DB23 D STA OCODE+l 
897 3837 A583 LDA UT4+1 
898 3839 8DB33D STA OCODE+2 
899 383C 4C9D3A JMP P3PRT 
900 383F A96C P3C7IN LDA 1$6C 
901 3841 858F STA SKEL 
902 3843 E666D002 IDB UPTRl 
903 3849 4C2438 JMP P3C7A 
904 * 
905 * SUBROUTINE CALL 
906 * 
907 384C A903 P3C8 LDA 13 
908 384E 8DD43D STA P3LNTH 
909 3851 DODl BNZ P3C7A 
910 * 
911 * LOAD X 
912 * 
913 3853 A9D9 P3C9 LDA lI'y' 
914 3855 8DD23 D P3C9A STA CMPND 
915 3858 A902 LDA 12 
916 385A 8DD43D STA P3LNTH 
917 385D AD572A LDA OPND 
918 3860 C9A3 CMP I'll' 
919 3862 F02C BEQ P3C9IM 
920 3864 205A2C JSR OPDSCN 
921 3867 2940 AND lI$40 
922 3869 F018 BZ P3C9C 
923 386B A204 LDX #4 
924 386D A58E P3C9B LDA OPSTAT 
925 386F 2904 AND #4 
926 3871 FOOD BZ P3C9R 
927 3873 AOOO LDY flO 

928 3875 Bl66 LDA *UPTR1. Y 
929 3877 CDD23D CMP CMPND 
930 387A D004 BNE P3C9R 
931 387C 8A TXA 
932 387D 0910 ORA #$10 
933 387F AA TAX 
934 3880 4CA436 P3C9R JMP P3C1A 
935 3883 EED43D P3C9C INC P3LNTH 
936 3886 A20C LDX #$C 
937 3888 A58E LDA OPSTAT 
938 388A 2920 AND #$20 
939 388C DODF BNZ P3c9B 
940 388E FOOF BZ P3C9E 
941 3890 E666D002 P3C9IM IDB UPTRl 
942 3896 205A2C JSR OPDSCN 
943 3899 A200 LDX #0 
944 389B 2910 AND #$10 
945 389D DOEl BNZ P3C9R 
946 389F 4C5836 P3C9E JMP UERR 
947 * 
948 * LOAD Y 
949 * 
950 38A2 A9D8 P3CA LDA lI'x' 
951 38A4 DOAF BNZ P3C9A 
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952 * 
953 * STORE X 
954 * 
955 3SA6 A9D9 P3CB LDA #'y' 
956 3SAS 8DD23D P3CBA STA CMPRD 
957 38AB A902 LDA #2 
958 3BAD 8DD43D STA P3UTH 
959 3810 205A2C JSR OPDSCR 
960 3SB3 1006 BPL P3CBB 
961 3SB5 EED43D IRC P3LNTH 
962 38B8 4CI137 P3CB Ell JMP P3C5E 
963 38BB 2940 P3CBB AND #$40 
964 38BD rOlA BZ P3CBD 
965 38ar A200 LDX #0 
966 38C1 A5U LDA OPSTAT 
967 38C3 2904 AND #4 
968 l8C5 roor BZ PlCBC 
969 38C7 2481! BIT OPSTAT 
970 l8C9 50ED BVC PlCBEIl 
971 38CB AOOO LDY #0 
972 l8CD 1166 LDA *UPTRl • Y 
97l l8cr CDD23 D CMP CMPND 
974 l8D2 DOE4 BNE PlCBEI 
975 l8D4 A210 LDX #$10 
976 l8D6 4CA4l6 PlCBC JMP P3ClA 
977 l8D9 EED4lD PlCBD INC PlLNTH 
978 l8DC A58E LDA OPSTAT 
979 l8DE 2920 AND #$20 
980 l8EO rOD6 BZ P3CBEIl 
981 3U2 A208 LDX #8 
982 lU4 DOFO BNZ PlCBC 
983 * 984 * STOlE Y 
985 * 986 lU6 A9D8 PlCC LDA #'x' 
987 lU8 DOBE BNZ PlCBA 
988 * 
989 * PSEUDO INSTRUCTIONS 
990 * 
991 38U A58F PlCD LDA SltEt 
992 lUC rOl6 BZ DEA 
993 3UE C901 CMP #1 
994 38ro r049 BEQ IRA 
995 38F2 C902 CMP #2 
996 38U F04E BEQ CLA 
997 38r6 C903 CMP #l 
998 38ra r058 BEQ CMA 
999 38rA C904 CMP #4 
000 38FC DOOl BHE PlCD1 
001 38PE 4C6039 JMP TCA 
002 3901 C905 P3CD1 CMP #5 
003 3903 r078 BEQ CDB 
004 3905 C906 CMP #6 
005 3907 D003 BHE P3CD2 
006 3909 4C343A JMP IDB 
007 390C C961 P3CD2 CMP #$61 
008 390E r010 BEQ ADDI 
009 3910 A938 LDA #$38 MUST BI SUBTRACT 
010 3912 8DB13D P3CDA BTA OCODE 
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011 3915 E676D002 IDB OBJPTR 
012 391B A903 LDA #3 
013 391D 4C7536 JMP P3C1N 
014 3920 A918 ADDI LDA #$18 
015 3922 DOEE BNZ P3CDA 
016 3924 A938 DEA LDA #$38 
017 3926 8DBl3D STA OCODE 
018 3929 A9E9 LDA #$E9 
019 392B 8DB23D DEA2 STA OCODE+1 
020 392E A901 LDA 11 
021 3930 8DB33D STA OCODE+2 
022 3933 A903 LDA 13 
023 3935 8DD43D DEA3 STA P3LNTB 
024 3938 4C9D3A JMP P3PRT 
025 393B A918 INA LDA #$18 
026 393D 8DBl3D STA OCODE 
027 3940 A969 LDA #$69 
028 3942 DOE7 BNZ DEA2 
029 3944 A9A9 CLA LDA I$A9 
030 3946 8DBl3D STA OCODE 
031 3949 A900 LDA #0 
032 394B 8DB23D STA OCODE+1 
033 394E A902 LDA 12 
034 3950 DOE3 BHZ DEA3 
035 3952 A949 CMA LDA #$49 
036 3954 8DBl3D STA OCODE 
037 3957 A9FF LDA #$FF 
038 3959 8DB23D STA OCODE+1 
039 395c A902 LDA #2 
040 395E DOD5 BHZ DEA3 
041 3960 A918 TCA LDA #$18 
042 3962 8DB13D STA OCODE 
043 3965 A949 LDA #$49 
044 3967 8DB23D STA OCODE+1 
045 396A A9FF LDA #$FF 
046 396C 8DB33D STA OCODE+2 
047 396F A969 LDA #$69 
048 3971 8DB43D STA OCODE+3 
049 3974 A901 LDA #1 
050 3976 8DB53 D STA OCODE+4 
051 3979 A905 LDA #5 
052 397B DOB8 BHZ DEA3 
053 397D A908 CDB LDA #8 
054 397F 8DD43 D STA P3LNTB 
055 3982 205A2C JSR OPDSCN 
056 3985 3043 BMI CDUERR 
057 3987 2904 AND #4 
058 3989 F03F BZ CDUERR 
059 398B A58E LDA OPSTAT 
060 398D 2940 AND #$40 
061 398F F050 BZ CDBMM 
062 3991 A582 LDA UT4 
063 3993 C9FF CMP #$FF 
064 3995 F03c SEQ CDPERR 
065 3997 859D STA IDIFF 
066 3999 205A2C JSR OPDSCN 
067 399C 302C BMI CDUERR 
068 399E 2960 AND #$60 
069 39AO F028 BZ CDUERR 
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070 39A2 A9A9 LDA I$A9 
071 39A4 8DBl3D STA OCODE 
072 39A7 8DB53D STA OCODE+4 
073 39AA A985 LDA 1$85 
074 39AC 8DB33D STA OCODE+2 
075 3 9A-F ,ItDB 7 3D STA OCODE+6 
076 39B2 A59D LDA IDIFF 
077 39B4 8DB43D STA OCODE+3 
078 39B7 186901 INA 
079 39BA 8DB83D STA OCODE+7 
080 39BD A582 LDA UT4 
081 39BF 8DB23D STA OCODE+1 
082 39C2 A583 LDA UT4+1 
083 39C4 8DB63D STA OCODE+5 
084 39C7 4C9D3A JHP P3PRT 
085 39CA EED43 D CDUERR INC P3LNTH 
086 39CD EED43 D INC P3LNTH 
087 39DO 4C5836 JHP UERR 
088 39D3 EED43D CDPERR INC P3LNTH 
089 39D6 EED43D INC P3LNTH 
090 39D9 A9C2 LDA # I B I 
091 39DB 206036 JSR STERCH 
092 39DE 4C9D3A JHP P3PRT 
093 39El A58E CDBMH LDA OPSTAT 
094 39E3 2920 AND 5$20 
095 39E5 FOE3 BZ CDUERR 
096 39E7 A582 LDA UT4 
097 39E9 859D STA IDIFF 
098 39EB A583 LDA UT4+1 
099 39ED 859E STA IDIFF+l 
100 39EF 205A2C JSR OPDSCN 
101 39F2 30D6 BHI CDUERR 
102 39F4 2960 AND 11$60 
103 39F6 FOD2 CDBHHJ BZ CDUERR 
104 39F8 A90A LDA #10 
105 39FA 8DD43D STA P3LNTH 
106 39FD A9A9 LDA #$A9 
107 39FF 8DBl3D STA OCODE 
108 3A02 8DB63D STA OCODE+5 
109 JA05 A98D LDA 1I$8D 
110 JA07 8DBJ3D STA OCODE+2 
III JAOA 8DB8JD STA OCODE+7 
112 3AOD A59D LDA IDIFF 
11J JAOF 8DB43 D STA OCODE+3 
114 JA12 A59E LDA IDIFF+1 
115 3A14 8DB53 D STA OCODE+4 
116 3A17 E69DD002 IDB IDIFF 
117 3AID A59D LDA IDIFF 
118 3AlF 8DB 93D STA OCODE+8 
119 3A22 A59E LDA IDIFF+l 
120 3A24 8DBA3D STA OCODE+ 9 
121 3A27 A582 LDA UT4 
122 3A29 8DB23 D STA OCODE+l 
123 3A2C A583 LDA UT4+1 
124 3A2E 8DB73D STA OCODE+6 
125 3A31 4C9D3A JMP P3PRT 
126 3A34 A906 IDB LDA #6 
127 3A36 8DD43D STA P3LNTH 
128 3A39 205A2C JSR OPDSCN 
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129 lAlC l08C BMI CDUEIlIl 
ll0 lAlE 2940 AIID #$40 
III lA40 F024 BZ IDBMM 
ll2 lA42 A582 LDA UT4 
13l lA44 C9FF CMP #$FF 
134 lA46 FOBB BlQ CDPlIlIl 
135 lA48 8DB2lD STA OCODE+l 
ll6 lA4B 186901 IlIA 
137 lA4E 8DB6lD STA OCODE+5 
138 lA51 A9E6 LDA #$E6 
ll9 lA5l 8DBllD STA OCODE 
140 lA56 8DB5lD STA OCODE+4 
141 lA59 A9DO LDA #$DO 
142 lA5B 8DBllD STA OCODE+2 
14l lA5E A902 LDA #2 
144 lA60 8DB4lD STA OCODE+l 
145 lA6l 4C9DlA JMP PlPIlT 
146 lA66 A908 IDBMM LDA #8 
147 lA68 8DD4lD STA PlUTH 
148 lA6B A5S! LDA OPSTAT 
149 lA6D 2920 AIID 1$20 
150 lA6F F085 BZ CDBMMJ 
151 JA7l A582 LDA UT4 
152 lA73 8DB2lD STA OCODE+1 
15l lA76 A58l LDA UT4+1 
154 lA78 8DBllD STA OCODE+2 
155 lA7B E682D002 IDB UT4 
156 lASl A582 LDA UT4 
157 lA8l 8DB73D STA OCODE+6 
158 lA86 A58l LDA UT4+1 
159 lA88 8DB 8lD STA OCODE+7 
160 lA8B A9DO LDA I$DO 
161 lA8D 8DB4lD STA OCODE+l 
162 lA90 A90l LDA Il 
16l lA92 8DB5lD STA OCODE+4 
164 lA95 A9EE LDA #$11 
165 lA97 8DBllD STA OCODE 
166 lA9A 8DB6lD STA OCODE+5 
167 lA9D 20E5lD PlPRT JSR PCBOBJ 
168 lAAO A5B2 LDA SPDFLG 
169 lAA2 F010 BZ PlPIlTB 
170 lAA4 A9lB856A CDB UPTlll,LOC+l 
171 lAAC A5BO LDA SPLC 
172 lAAE 209826 JSIl CIIV2BX 
17l lAB! 4CC63A JMP PlPll TC 
174 lAB4 A9lA856A PlPllTB CDB UPTlll,LOC 
175 lABC A5B7 LDA ILC+1 
176 lAB! 209826 JSIl CIIV2BX 
177 lACl A5B6 LDA ILC 
178 lACl 209826 JSIl CIIV2BX 
179 lAC6 A9lF856A PlPIlTC CDB UPTIl3,COIIT 
180 lACE ADD4lD LDA PlUTB 
181 lADl F021 BZ PlIIXT 
182 lADl C905 CMP #5 
18l lAD5 9002 BLS PlPllTZ 
184 lAD7 A904 LDA #4 
185 lAD9 859D PlPllTZ STA IDIFF 
186 lADB A9B18585 CDB TVAL,OCODE 
187 lAil AOOO PlPll TD LDY #0 
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188 3AB5 8185 LDA *TVAL,Y 
189 3AB7 E685D002 IDB TVAL 
190 3ABD 209826 JSR CIIV2HX 
191 3ArO C69D DEC IDIll 
192 3A12 DOll BIIZ P3PRTD 
193 3Ar4 ADD33D P311XT LDA EllCIiT 
i 94 3Ar7 1010 BZ P3PRTE 
195 3Ar9 A936 LDA I <LIIO 
196 3AlI A22A LDX I>LIIO 
197 3ArD 20D420 JSR DISP 
198 3100 A9D8 LDA I<ERCDLII 
199 lI02 A23D LDX I>ERCDLII 
200 3B04 20D420 JSR DISP 
201 3107 A22A LDX I>LIIO 
202 3109 E691D002 P3PRTE IDB lIRST 
203 3BOl D004 BIIZ MPTRA 
204 3111 A901 LDA 11 
205 3113 85A9 STA LFLAG 
206 3115 E693D002 MPTRA IDB SECOIID 
207 3111 D004 BIIZ LDA 
208 311D A900 CLA 
209 31U 85A9 STA LFLAG 
210 3B21 A936 LDA LDA I <LIIO 
211 3B23 Al2A LDX I>LIIO 
212 3B25 20AC3C JSR LPIIT 
213 3B28 ADD33D LDA ERCIIT 
214 3128 F007 BZ P3PRTF 
215 382D A9D8 LDA I<ERCDLII 
216 3B2F A23D LDX I>ERCDLII 
217 3B31 20AC3C JSR LPIIT 
218 3B34 A5B2 P3PRTF LDA SPDFLG 
219 3B36 F016 BZ P3PRTG 
220 3838 A5BO LDA SPLC 
221 3B3A 186DD43D ADD P3Ll1TH 
222 3111 B006 BCS SPUFR 
223 3140 186DD63D ADD RSLIITH 
224 3144 9003 BCC PCRLC1 
225 3146 4C8A3D SPVXFR JMP SPOV3 
226 3B49 8510 PCRLC1 STA SPLC 
227 3141 4C6A3B JMP P3PRTX 
228 314E A5B6 P3PR TG LDA ILC 
229 3150 186DD43D ADD P3Ll1TR 
230 3154 9002 BCC P3PRTH 
231 3156 E687 IIiC ILC+1 
232 3158 186DD63D P3PRTH ADD RSLIITR 
233 315C 9002 BCC P3PRT! 
234 liSE E6B7 IIiC ILC+1 
235 3160 85B6 P3PRT! STA ILC 
236 3B62 A5B7 LDA ILC+1 
237 3164 186DD73D ADD RSLIITH+1 
238 3B68 8587 STA ILC+1 
239 386A EBCF3D P3PRTX IIiC EIIDFLG 
240 3B6D F003 BZ P3PRTJ 
241 3861 4C8B34 JMP P3A 
242 3172 20D93E P3PRTJ JSR WTRLR 
243 3175 A5A9 LDA LFLAG 
244 3B77 D001 BIIZ PSYMU 
245 3179 60 ITS 
246 3B7A A59F PSYMU LDA IISYMS 
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247 3B7C 49FF CHA 
248 3B7E 85A1 STA SYMCNT 
249 3B80 A5AO LDA NSYMS+1 
250 3B 82 49FF CHA 
251 3B84 85A2 STA SYHCNT+1 
252 3B86 AS AS LDA SYMTAB 
253 3B88 85A3 STA SYMPTR 
254 3B8A A5A6 LDA SYHTAB+1 
255 3B8C 85A4 STA SYMPTR+1 
256 3B8E AOOO LDY 1i0 
257 3 B90 A5BB LDA PW 
258 3 B 92 3 8E90 D PSYM1 SUB il13 FIND SYMBOL WIDTH 
259 3B95 3003 BMI PSYM1A 
260 3B97 C8 INY 
261 3B98 DOF8 BNZ Psnll 
262 3B9A 8CAA3C PSYH1A STY SYHWD SYMBOLS/LINE 
263 3B9D E6A1D002 IDB SYMCNT ANY SYMBOLS? 
264 3BA3 D003 BNZ PSYM1B 
265 3BA5 4C6C3C JMP EOSYM 
266 3BA8 A5BA PSYM1B LDA LPP 
267 3BAA F015 BZ PSYH1C 
268 3BAC AD383D LDA LPPCNT 
269 3BAF C 90 5 CMP #5 
270 3BB1 BOOE BGE PSYM1C 
271 3BB3 A978 PIAS LDA iI <BLKL IN 
272 3BB5 A23F LDX Ii>BLKLIN 
273 3BB7 20AC3C JSR LPNT 
274 3BBA AD383D LDA LPPCNT 
275 3BBD C5BA CMP LPP 
276 3BBF DOF2 BNE PIAS 
277 3BC1 A978 PSYM1C LDA II <BLKL IN 
278 3BC3 A23F LDX Ii>BLKLIN 
279 3BC5 20AC3C JSR LPNT 
280 3BC8 A97B LDA II <AS TL IN 
281 3BCA A23F LDX II>ASTLIN 
282 3BCC 20AC3C JSR LPNT 
283 3BCF A999 LDA II <STL INE 
284 3BD1 A23F LDX II>STLINE 
285 3BD3 20AC3C JSR LPNT 
286 3BD6 A97B LDA Ii<ASTLIN 
287 3BD8 A23F LDX Ii >AS TL IN 
288 3BDA 20AC3C JSR LPNT 
289 3BDD A978 LDA IJ<BLKLIN 
290 3BDF A23F LDX IJ>BLKLIN 
291 3B E1 20AC3C JSR LPNT 
292 3BE4 ADAA3C PSYH2 LDA SYMWD 
293 3BE7 8DAB3C STA WCNT 
294 3BEA A9368566 CDB UPTR1,LNO SET OUTPUT BUFFER PTR. 
295 3BF2 A200 PSYH2A LDX 1i0 
296 3BF4 AOOO LDY 110 
297 3BF6 A1A3 PSYM3 LDA *SYMPTR,X 
298 3BF8 E6A3D002 IDB SYHPTR 
299 3BFE 9166 STA *UPTR1,Y 
300 3COO C8 INY 
301 3C01 C006 CPY 116 
302 3C03 90Fl BLS PSYM3 
303 3COS A9AO LDA II' I 

304 3C07 9166 STA *UPTR1,Y BLANK BETW. SYMBOL & VALUE 
305 3C09 C8 INY 
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306 3COA A1A3 LDA *SYMPTR.X GET LOW VALUE 
307 3COC 48 PHA SAVE ON STACK 
308 3COD E6A3D002 IDB SYMPTR 
309 3C13 A1A3 LDA *SYMPTR.X 
310 3C15 E6A3D002 IDB SYMPTR 
311 3C1B 208F3C JSR HXCNV 
312 3C1E 9166 STA *UPTR1.Y 
313 3C20 C8 INY 
314 3C21 8A TXA 
315 3C22 9166 STA *UPTR1.Y 
316 3C24 C8 INY 
317 3C25 68 PLA 
318 3C26 208F3C JSR HXCNV 
319 3C29 9166 STA *UPTR1 • Y 
320 3C2B C8 INY 
321 3C2C 8A TXA 
322 3C2D 9166 STA *UPTR1.Y 
323 3C2F C8 INY 
324 3C30 A9AO LDA D' , BLANKS BETW. SYMBOLS 
325 3C32 9166 STA *UPTRl.Y 
326 3C34 C8 INY 
327 3C35 9166 STA *UPTR1.Y 
328 3C37 E6A1D002 IDB SYMCNT FINISHED?? 
329 3C3D F022 BZ PSYM6 
330 3C3F A566 LDA UPTR1 
331 3C41 18690 D ADD 1F13 
332 3C44 8566 STA UPTR1 
333 3C46 9002 BCC PSYM4 
334 3C48 E667 INC UPTRI +1 
335 3C4A CEAB3C PSYM4 DEC WCNT LINE FILLED?? 
336 3C4D DOA3 BNZ PSYM2A 
337 3C4F A98D PSYM5 LDA 1!$8D 
338 3 C 51 9166 STA *UPTR1.Y 
339 3C53 A936 LDA I!<LNO 
340 3C55 A22A LDX IJ>LNO 
341 3C57 857C STA UTI 
342 3C59 20AC3C JSR LPNT 
343 3C5C A57C LDA UTI 
344 3C5E 4CE43B JMP PSYM2 
345 3C61 A98D PSYM6 LDA 1!$8D 
346 3C63 9166 STA *UPTRl.Y 
347 3C65 A936 LDA #<LNO 
348 3C67 A22A LDX I!>LNO 
349 3C69 20AC3C JSR LPNT 
350 3C6C AD383D EOSYM LDA LPPCNT 
351 3C6F C5BA CMP LPP 
352 3C7l F019 BEQ EOSYM3 
353 3C73 EE383D INC LPPCNT 
354 3C76 EE383D INC LPPCNT 
355 3C79 20233D EOSYM2 JSR PRBLN 
356 3C7C CE383D DEC LPPCNT 
357 3C7F DOF8 BNZ EOSYM2 
358 3C81 A5BD LDA DSHFLG 
359 3C83 F007 BZ EOSYM3 
360 3C85 A93A LDA I<DASHES 
361 3C87 A23D LDX IF>DASHES 
362 3C89 202B3 D JSR MPRT 
363 3C8C 4C2520 EOSYM3 JMP MONI FINISHED 
364 3C8F 48 HXCNV PHA SAVE INPUT 
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365 3C90 209D3C JSR NXCNV 
366 3C93 AA TAX 
367 3C94 68 PLA 
368 3C95 6A RORA 
369 3C96 6A RORA 
370 3C97 6A RORA 
371 3c98 6A RORA 
372 3C99 209D3C JSR NXCNV 
373 3C9C 60 RTS 
374 3C9D 290F NXCNV AND ii$F 
375 3C9F C90A CMP U$A 
376 3CA1 9003 BLS NXCNV2 
377 3CA3 186907 ADD n 
378 3CA6 1869BO NXCNV2 ADD #$BO 
379 3CA9 60 RTS 
380 3CAA 00 SYMWD *** 
381 3CAB 00 WCNT *** 
382 3CAC 202B3 D LPNT JSR MPRT 
383 3CAF A5BA LDA LPP 
384 3CB! D01A BNZ LPNT2 
385 3CB3 A5A9 LPNTl LDA LFLAG 
386 3CB5 F004 BZ LPRTS 
387 3CB7 A5BC LDA PAUSCT 
388 3CB9 D001 BNZ LPNT1A 
389 3CBB 60 LPRTS RTS 
390 3CBC CE3 93 D LPNT1A DEC PSCT 
391 3CBF DOFA BNZ LPRTS 
392 3CC1 SD393D STA PSCT 
393 3CC4 20B620 JSR DTCC 
394 3CC7 20B920 JSR SB 
395 3CCA 4 CB B3 C JHP LPRTS 
396 3CCD CE3 83 D LPNT2 DEC LPPCNT 
397 3CDO DOE9 BHZ LPRTS 
398 3CD2 8D383D STA LPPCNT 
399 3CD5 20233D JSR PRBLN 
400 3CD8 20233D JSR PRBLN 
401 3CDB A5BD LDA DSHFLG 
402 3CDD FOOA BZ LPNT3 
403 3CDF A93A LDA #<DASHES 
404 3CE1 A23D LDX iI>DASHES 
405 3CE3 20283 D JSR MPRT 
406 3CE6 4CEC3C JMP LPNT4 
407 3CE9 20233D LPNT3 JSR PRBLN 
408 3CEC 20233D LPNT4 JSR PRBLN 
409 3CEF EE373D INC BPGNO 
410 3CF2 AD373D LDA BPGNO 
411 3CF5 A2BO LDX I$BO 
412 3CF7 38E964 LPCNV1 SUB 4100 
413 lCFA 9003 BCC LPCNV2 
414 3CFC E8 INX 
415 3CFD DOF8 BNZ I.PCNV1 
416 3CFF 186964 LPCNV2 ADD il100 
417 3D02 8EB E31 STX DPGNO 
418 3D05 A280 LDX D$BO 
419 3D07 38E90A LPCNVl SUB #10 
420 lDOA 9003 BCC LPCNV4 
421 3DOC E8 INX 
422 3DOD DOF8 BNZ LPCNV3 
423 3DOF 1869BA LPCNV4 ADD iI$BA 
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424 3D12 8EBFll STX DPGNO+1 
425 3D15 8DC031 STA DPGNO+2 
426 3D18 A9B9 LDA # <HDNG 
427 3D1A A231 LDX # >HDNG 
428 3D1C 202B3D JSR MPRT 
429 3DlF 20233D JSR PRBLN 
430 3D22 60 RTS 
431 3D23 A978 PRBLN LDA #<BLKLIN 
432 3D25 A23F LDX #>BLKLIN 
433 3D27 202B3D JSR MPRT 
434 3D2A 60 RTS 
435 3D2B 48 MPRT PHA 
436 3D2C A5A9 MPRTB LDA LFLAG 
437 3D2E F005 BZ MPRT2 
438 3D30 68 PLA 
439 3D31 48 PHA 
440 3D32 20B020 JSR PRT 
441 3D35 68 MPRT2 PLA 
442 3D36 60 RTS 
443 3D37 00 BPGNO *** 
444 3D38 00 LPPCNT *** 445 3D39 00 PSCT *** 
446 3D3A ADADADAD DASHES ASC ,--------------------, 
447 3D4E ADADADAD ASC 

1 ____________________ , 

448 3D62 ADADADAD ASC ,--------------------, 
449 3 D76 ADADADAD ASC ,-------------------, 
450 3D89 8D DATA $8D 
451 3D8A A936 SPOV3 LDA if<LNO 
452 3D8C A22A LDX #>LNO 
453 3D8E 20D420 JSR DISP 
454 3D91 A99D LDA # <SPOVMS 
455 3D93 A23D LDX II>SPOVMS 
456 3D95 20AC3C JSR LPNT 
457 3D98 A900 LDA #0 
458 3D9A 4C493B JMP PCHLC1 
459 3D9D D3C3D2C1 SPOVMS ASC 'SCRATCHPAD OVERFLOW' 
460 3DBO 8D DATA $8D 
461 3DBl OCODE RES 30 
462 3DCF 00 ENDFLG *** 
4ii3 3DDO 0000 P3T DBL 0 
464 3DD2 00 CMPND *** 
465 3DD3 00 ERCNT *** 
466 3DD4 0000 P3LNTH DBL 0 
467 3DD6 0000 RSLNTH DBL 0 
468 3DD8 AOAOAOAO ERCDLN ASC 
469 3DDC ECA RES 8 
470 3DE4 8D DATA $8D 
471 * 
472 3DE5 A5AA PCHOBJ LDA OBFLAG 
473 3DE7 D001 BNZ PCHOB2 
474 3DE9 60 PCHOBl RTS 
475 3DEA ADD43 D PCHOB2 LDA P3LNTH 
476 3DED FOFA BZ PCHOB1 
477 3DEF 8DE43 E STA OCNT 
478 3DF2 186DE53 E ADD OBJCNT 
479 3DF6 1006 BPL PCHOB3 
480 3DF8 20283E JSR DPOBJ 
481 3DFB 4CEA3D JMP PCHOB2 
482 3DFE 8DE53 E PCHOB3 STA OBJCNT 
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483 3E01 8DEB3 E STA RCDLNT 
484 3E04 A9Bl8576 CDB OBJPTR,OCODE 
485 3EOC AOOO LDY #0 
486 3EOE A200 LDX #0 
487 3E10 B176 PCHOB4 LDA *OBJPTR,Y MOVE OBJECT CODE 
488 3El2 8164 STA *OBFPTR,X FROM PASS 3 BUFFER TO 
489 3El4 186DE63E ADD CKSM 
490 3E18 8DE63E STA CKSM 
491 3E1B E664D002 IDB OBFPTR OBJECT OUTPUT BUFFER 
492 3E21 C8 INY 
493 3E22 CEE43 E DEC OCNT 
494 3E25 DOE9 BNZ PCHOB4 
495 3E27 60 RTS 
496 * 
497 3E28 ACE53 E DPOBJ LDY OBJCNT DUMP OBJECT BUFFER 
498 3E2B F031 BZ DPOBJ2 
499 3E2D ADE63E LDA CKSM 
500 3E30 186DE73E ADD RMO 
501 3E34 186DE83 E ADD RCDORG 
502 3E38 186DE93E ADD RCDORG+1 
503 3E3C 186DEB3 E ADD RCDLNT 
504 3E40 99EC3E STA OBFR,Y 
505 3E43 98 TYA 
506 3E44 186906 ADD #6 
507 3 E47 A8 TAY 
508 3E48 A9E7 LDA #<RMO 
509 3E4A A23E LDX #>RMO 
510 3E4C 20BF20 JSR WOBJR WRITE OBJECT RECORD 
511 3E4F ADE53E LDA OBJCNT 
512 3E52 186DE83E ADD RCDORG 
513 3E56 8DE83E STA RCDORG 
514 3E59 9003 BCC DPOBJ2 
515 3E5B EEE93E INC RCDORG+1 
516 3E5E A900 DPOBJ2 CLA 
517 3E60 8DE53 E STA OBJCNT 
518 3E63 8DE63E STA CKSM 
519 3E66 8DEB3E STA RCDLNT 
520 3E69 A9EC8564 CDB OBFPTR,OBFR 
521 3E71 60 RTS 
522 ,. 
523 3E72 A5AA PCHRES LDA OBFLAG 
524 3E74 F058 BZ PCHRS5 
525 3E76 20283 E JSR DPOBJ 
526 FIRST CLEAR OUT 
527 NORMAL OBJECT BUFFER 
528 3E79 A5B2 LDA SPDFLG 
529 3E7B FOOC BZ PCHRS2 
530 3E7D A5BO LDA SPLC 
531 3E7F 8D703F STA T10RG 
532 3E82 A900 CLA 
533 3E84 8D713F STA T10RG+1 
534 3E87 FOOA BZ PCHRS3 
535 3E89 A5B6 PCHRS2 LDA ILC 
536 3E8B 8D703F STA TlORG 
537 3E8E A5B7 LDA ILC+1 
538 3E90 8D713F STA Tl ORG+1 
539 3E93 ADD63D PCHRS3 LDA RSLNTH 
540 3E96 8D753F STA TlLNTH 
541 3E99 ADD73D LDA RSLNTH+1 
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542 3E9C 8D76lF STA TlLRTR+1 
543 3E9F A900 CLA 
544 3EA1 8D733F STA FLFLAG 
545 3EA4 A007 LDY IT1CKSM-RM1-1 
546 3EA6 A900 CLA 
547 3EA8 18796FlF PCRRS4 ADD RM1,Y 
548 3EAC 88 DEY 
549 3EAD 10F9 BPL PCRRS4 
550 3EAF A009 LDY IT1 CKSM-RM1 +l 
551 lEll 8D773F STA TlcKSM 
552 3EB4 A96F LDA I<RM1 
553 3EB6 A23F LDX I>RM1 
554 lEBB 20BF20 JSR WOBJR 
555 3 EBB ADE83E LDA RCDORG 
556 3EBE 186DD63D ADD RSLRTR 
557 3EC2 8DE83 E STA RCDORG 
558 3EC5 ADE93E LDA RCDORG+1 
559 3EC8 6DD73D ADC RSLRTR+1 
560 3ECB 8DE93E STA RCDORG+1 
561 3ECE 60 PCRRS5 RTS 
562 * 
563 3ECF A5AA WLDR LDA OBFLAG 
564 3ED1 FOFB IZ PCRRS5 
565 3ED3 20lC20 JSR WOIL 
566 3ED6 4C5E3 E JMP DPOBJ2 
567 * 
568 3ED9 A5AA WTRLR LDA OBFLAG 
569 3EDI FOrl IZ PCRRS5 
570 3EDD 20283E JSR DPOBJ 
571 3EEO 20C220 JSR WOBTR WRITE OBJECT TRAILER 
572 3EE3 60 RTS 
573 3EU 00 OCRT *** 
574 3EE5 00 OIJCRT *** 
575 * 
576 '* TYPE o RECORD 
577 * 
578 3EE6 00 CKSM *** 
579 3EE7 FF RMO DATA $FF 
580 3EE8 0000 RCDORG DIL 0 
581 3EEA 00 TYPE DATA 0 
582 3EEI 00 RCDLRT DATA 0 
583 3EEC OBFR RES 131 
584 • 
585 • TYPE 1 (RES) RECORD 
586 • 
587 3F6F FF RM1 DATA $FF 
588 3F70 0000 T10RG DIL 0 
589 3F72 01 TYPE! DATA 1 
590 3F73 00 FLFLAG *** 
591 3F74 00 FLCRR *** 
592 3F75 0000 T1LRTH DBL 0 
593 3F77 00 T1CKSM *** 
594 3F78 AOAO ILItLIR ASC 
595 3F7A 8D DATA $8D 
596 3Fn AAAAAAAA ASTLIR ASC '*****************************' 
597 3F98 8D DATA $8D 
598 3F99 AAAOAOD3 STLIRE ASC '* S Y M I 0 L T A I L E .' 599 3FB6 8D DATA $8D 
600 SPD $60 
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601 0060 2520 MONPTR DBL MON1 
602 0062 4F20 ERPTR DBL ERR 
603 0064 0000 OBFPTR DBL 0 
604 0066 0000 UPTK! DBL 0 
605 006B 0000 UPTR2 DBL 0 
606 006A 0000 UPTR3 DBL 0 
607 006C 0000 UPTR4 DBL 0 
60B 006E 0000 UPTR5 DBL 0 
609 0070 0000 UPTR6 DBL 0 
610 0072 0000 UPTR7 DBL a 
611 0074 0000 UPTRB DBL 0 
612 0076 0000 OBJPTR DBL a 
613 007B 0000 LNCNT DBL 0 
614 007A C520 NXTCHR DBL BFR 
615 007C 0000 UTI DBL 0 
616 007E 0000 UT2 DBL 0 
617 OOBO 0000 UT3 DBL 0 
618 00B2 0000 UT4 DBL a 
619 00B4 00 ECODE *** 
620 0085 0000 TVAL DBL a 
621 0087 00 FL02 *** 
622 008B 00 FHIl *** 
623 0089 00 FHI2 *** 
624 008A 00 LMASK *** 
625 008B 00 HMASK *** 
626 008C 00 OPRBR *** 
627 008D 00 TMN8R *** 
628 008E 00 OPSTAT *** 
629 008F 00 SKEL *** 
630 0090 00 CLASS *** 
631 0091 0000 FIRST DBL 0 
632 0093 0000 SECOND DBL 0 
633 0095 0000 BADK! DBL 0 
634 0097 0000 EADK! DBL 0 
635 0099 0000 BADR2 DBL 0 
636 009B 0000 EADR2 DBL 0 
637 009D 0000 IDIFF DBL 0 
638 009F 0000 HSYMS DBL 0 
639 OOAl 0000 SYMCNT DBL 0 
640 00A3 0000 SYMPTR DBL a 
641 00A5 0000 SYMTAB DBL 0 
642 00A7 00 SCOUNT *** 
643 OOAB 00 PAGE *** 
644 00A9 00 LFLAG *** 
645 OOAA 00 OBFLAG *** 
646 OOAB 00 NTERMS *** 
647 OOAC 0000 ASCPTR DBL 0 
648 OOAE 0000 SRCLNO DBL 0 
649 OOBO 00 SPLC *** 
650 OOBI 00 TLFLAG *** 
651 00B2 00 SPDFLG *** 
652 00B3 0000 LENGTH DBL 0 
653 00B5 00 PI ERFL *** 
654 00B6 0000 ILC DBL a 
655 00B8 00 ALNTH *** 
656 00B9 00 IMVAL *** 
657 OOBA 00 LPP *** LINES/PRINTED PAGE 
65B OOBB 00 PW *** PRINTER WIDTH 
659 OOBC 00 PAUSC'E- *** LINES BETW. PAUSES ON CRT 
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660 OOBD 00 DSHFLG *** PAGE SEPARATOR FLAG 
661 OOBE END 

*************************** 
* S Y M B 0 L TABLE* 
*************************** 

ACHT 2411 ADD 2296 ADDO 22B3 ADDOI 22CO 
ADDI 22DD ADDIO 2360 ADD2 22E8 ADD3 2304 
ADD4 230E ADD4A 2313 ADD5 231 D ADD6 2323 
ADD7 2331 ADD8 233B ADD9 2343 ADD9A 2350 
ADD9B 2354 ADDF 236C ADDFl 237B ADDF2 2382 
ADDF3 2385 ADDF4 238A ADDI 3920 ADERR 230B 
AERR 37A2 ALNTH 00B8 APTR 2412 ASCPTR OOAC 
ASMBL 2EFE ASMERR 2F2A AS TLIN 3F7B BADRI 0095 
BADR2 0099 BCCFPE 21D3 BFA 240E BFE 24El 
BFM 2689 BFOMS 2415 BFR 20C5 BULIN 3F78 
BMLBL 34E2 BPGNO 3 D3 7 CB ITS 2C59 CDB 397D 
CDBMM 39EI CDBMMJ 39F6 CDPERR 39D3 CDUERR 39CA 
CHFND 2C8E CHTBL 2CA4 CKL2 316A CKL3 3174 
CKLBL 315C CKSM 3EE6 CLI 20C9 CLA 3944 
CLASS 0090 CLEAR 200C CLERR 20DI CLFLAG 2410 
CLY 277B CMA 3952 CMP88 25AO CMPND 3DD2 
CMT 2A61 eNCT 20B3 CNV2 24F9 CNV2HX 2698 
CNV3 2505 CNV4 2509 CNV5 251D CNVLNO 24E7 
CNVN 26A7 CHVN2 26BO CONT 2A3F CSPACE 260C 
CTABLE 206F CTERR 366A DASHES 3D3A DEA 3924 
DEA2 392 B DEA3 3935 DELETE 2391 DISP 20D4 
DL2 23F3 DL3 240B DLMTR 2CIF DPGNO 31BE 
DPOBJ 3 E28 DPOBJ2 3 E5 E DSHFLG OOBD DSPI 20DD 
DSPR TN 20E9 DTAB 2536 DTCC 20B6 EADRI 0097 
EADR2 009B ECA 3DDC ECODE 0084 ENDFLG 3DCF 
ENTSM2 2B54 ENTSM3 2B6C ENTSYM 2B50 EOB 20C7 
EOCK 319C EOCMT 2ABI EODEC 2D4C EOFSYM 2E7B 
EOIDC 21A9 EOIDCI 21B2 EOL 25BA EONUM 2E30 
EONUM2 2E38 EONUM3 2E3D EOS 2C41 EOSCI 2EB4 
EOSC2 2EB6 EOSC2A 2ECI EOSC3 2ED5 EOSC3A 2EE4 
EOSC4 2EEA EOSC5 2EF4 EOSC6 2EFA EOSCAN 2EA4 
EOSYM 3C6C EOSYM2 3C79 EOSYM3 3C8C EOT2 2CF3 
EOT3 2DOA EOTERM 2CD8 ERCDLN 3DD8 ERCNT 3DD3 
ERPTR 0062 ERR 204F ESTO 2ACE ESTI 2AD6 
EST2 2ADA EST3 2AE7 EST4 2AEB ESYM 2AFA 
ESYMO 2AF8 ESYM2 2BIB ESYM3 2B22 ESYM3A 2B35 
ESYM4 2B37 ESYM5 2B45 ESYMTB 2AB2 FASC 2D81 
FASCI 2D97 FASC2 2DA4 FASC3 2DAA FASC3A 2DBA 
FASC4 2DCO FASC4A 2DDB FASC5 2DE9 FBA 2233 
FBA2 2250 FBA3 225E FBA4 2266 FBA5 226C 
FBA6 227C FBA7 2280 FBIN 2DF4 FDCML 2DOD 
FHEX 212B FHEX2 213C FHEX3 2141 FHll 0088 
FHI2 0089 FHXDC 2E50 FIRST 0091 FJTBL 2CBE 
FKCH 20A4 FLCHR 3F74 FLFLAG 3F73 FL02 0087 
FMI 2716 FMTEND 27AC FHOFLO 2E41 FNUMI 2DFE 
FNUMIA 2EOO FNUM3 a08 FHUH4 2EID FRUM5 2E21 
FOCT 2E44 FORMAT 2712 FPERR 2221 FPRM 2lB9 
FPRM2 21 D7 FSI 26C4 FS2 26D6 FS3 26DE 
FS3A 26E8 FS4 26EF FS4B 26FA FS4C 2704 
FS5 2709 FSCAN 26BC FSYM 2E60 FSYM2 2E6D 
GLl 2593 GL2 25AD GLCHR 25D4 GLINE 258E 
HDNG 3lB9 HMASK 008B HSH 2E83 HSHI 2E89 
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HSL 2E9C HXCNV 3C8F IDI 3A34 IDIMM 3A66 
IDC 2144 IDC1 214C IDC2 2171 IDlFF 009D 
ILIL 3111 ILC 0016 ILOP 2801 IMVAL 0019 
INA 3931 INITLZ 2091 INST 2A52 JM2 21U 
JPlB 3080 JP21 3303 JTAILE 207D XBFR 253E 
LAIIL 2A4A LDA 3121 LENGTH 0013 LFLAG 00A9 
LIST 2425 LISTl 2430 LIST3 245C LMASIt 008A 
LNCNT 0078 LNO 2A36 LOC 2A3A LPCNV1 3CF7 
LPCNV2 3CFF LPCNV3 3D07 LPCNV4 3DOF LPNT 3CAC 
LPNTl 3CI3 LPNTlA 3CIC LPNT2 3CCD LPNT3 3CU 
LPNT4 3CIC LPP OOIA LPPCNT 3D38 LPIlTS 3CII 
MDW 3lB8 MIMI 2498 MEM2 24A2 MIM3 241A 
MEM4 24C1 MEMOIlY 245F MEIlIl 249F MLIMIT 24CE 
MLTIlL 2ECD MON 2000 MOHl 2025 MON1A 2021 
MON2 2031 MON3 2047 MON4 2057 MONPTIl 0060 
MPIlT 3D21 MPIlT2 3D35 MPIlTI 3D2C MPTIlA 3115 
MSPACE 2413 NEMSG 2FC3 NFO 2D68 Nfl 2D70 
NFl 2D7C NOIND 2FI1 NOFLO 2D4F NOFL01 2D51 
NOFL02 2D57 NOnD 21D3 NOPIlOG 2FA7 NP2 2FAI 
NPMSG 2FB8 NSYMS 009F NTERMS OOAI NXCNV 3C9D 
NXCNV2 3CA6 NXTCHIl 007A NXTSYM 2C12 OBFLAG OOAA 
OIFPTIl 0064 OBFR 31EC OBJCNT 3EE5 OBJPTIl 0076 
OCNT 3EE4 OCODE 3DB1 ONPD 3IF2 OPDSCN 2C5A 
OPND 2A57 OPIl81l 008C OPSC2 2CU OPSC3 2C70 
OPSTAT 008E OPT2 276A OPTBL 2806 OPTST 2756 
OUT 20A! P1$ 3127 PlASC 30FE PlASC2 3110 
PlASC3 3113 PlASC4 3119 PlAST 3111 PlB 2FE1 
PIC 3010 P1CKL 3130 PICKL1 3136 P1CKL2 313A 
PI CKL3 3141 P1D 3016 P1DBL 30F6 P1DTA 30E8 
P1DTA2 30EC P1END 3089 PI END2 30BE PlEQU 30AF 
PI ERFL 00B5 PUIlIl 30C6 PlESP 3083 P1JTBL 302F 
P1JUNK 3049 P10llG 306B P11lEM 30C3 PInS 30D7 
P1SPD 3071 P1SUM 304D PI TTL 3098 PI TTLl 30A2 
PI TTL2 30A5 P2$ 33BO P2ASC 3387 P2ASC2 3399 
P2ASC3 339C P2ASC4 33A2 P2AST 33A7 P2B 3242 
P2C 3282 P2C1 33CE P2C10 33DF P2ClA 3313 
P2ClB 33EC P2C1C 33F7 P2ClS 33D4 P2C2 33FA 
P2C2A 33FC P2C3 3402 P2C3A 3406 P2c4 340A 
P2C5 33FA P2C6 3410 P2C7 3411 P2C8 3411 
P2C9 3410 P2CA 3410 P2CB 33FA P2CC 33FA 
P2CD 3423 P2CD5 3447 P2CDA 3442 P2CDB 3444 
P2CDC 344D P2CDC1 344F P2CDD 3451 P2CKL 33B9 
P2CKLl 33BF P2CKL2 33CA P2D 328F P2DBL 337F 
P2DTA 3371 P2DTA2 3375 P2END 330C P2END2 3311 
P21QU 3331 P2E1lll 3348 P2ESP 3314 P2JTBL 32BE 
P2JUNK 32D8 P20llG 32F0 P2PSTI 32A4 P2UM 3345 
PUES 335C P2SPD 3306 P2SUII 3210 P2T1TL 33lA 
P2TTL1 3324 P2TTL2 3327 P3$ 3654 P3A 348B 
P3AO 3493 P3A2 34AF P3A3 34B9 P3A4 34D1 
P3A5 34E7 P3A6 34F3 P3A7 3502 P3A8 3513 
P3ASC 3637 P3ASC2 3641 P3AST 364D P3AST2 364F 
P3C1 3673 P3ClA 36A4 P3ClB 36B6 P3C1C 36D9 
P3C1D 36DC P3ClE 36DE P3ClIM 3U4 P3ClIN 36FB 
P3C1J 3710 P3ClN 3675 P3C2 37lA P3C2A 3730 
P3C2B 373C P3C2J 3753 P3C3 3757 P3C4 3764 
P3C4A 377D P3C41 3781 P3C4E 378A P3C5 37A7 
P3C5A 3717 P3C51 371D P3C5C 37CD P3C5E 3711 
P3C5F 3714 P3C6 37DA P3C6A 3800 P3C6E 3719 
P3C6IM 3803 P3C7 3814 P3C7A 3824 P3C71 382D 
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P3C7IR 383P P3C8 384C P3C9 3853 P3C9A 3855 
P3C9B 386D P3C9C 3883 P3Cn 389F P3C9IM 3890 
P3Cn 3880 P3CA 38A2 P3CB 38A6 P3CBA 3U8 
P3CBB 38BB P3CBC 38D6 P3CBD 38D9 P3CBn 38B8 
P3CC 38E6 P3CD 38EA P3CDl 3901 P3CD2 390C 
P3CDA 3912 P3DBL 35FB P3DBL2 3603 P3DBL3 362E 
P3DBL4 3631 P3DBLA 3629 P3DBLB 360F P3DTA 35D6 
P3DTA2 35DD P3DTA3 35E9 P3EHD 35AA P3EQU 35A2 
P3ESP 3598 P3lTBL 354A P3lUHK 3528 P3UTR 3DD4 
P3RXT 3Ar4 P30RG 3564 P30RG3 357C P3UT 3A9D 
P3PRTB 3AB4 P3UTC 3AC6 P3UTD 3AE3 P3UTE 3B09 
P3PRTF 3B34 P3UTG 3B4E P3UTH 3B58 P3UTI 3B60 
P3PRTJ 3B72 P3PRTX 3B6A P3UTZ 3AD9 P3PSTB 3530 
P3UM 35B3 PJaES 3SCO P3SPD 357F P3T 3DDO 
P3TITL 348B PAGE OOAB PASSI ncc PASS2 3238 
PASS3 3462 PAUSCT OOBC PCRLCI 3B49 PCROBl 3DE9 
PCROB2 3DEA PCROB3 3DFE PCROB4 3ElO PCROBl 3DE5 
PCRRES 3E72 PCRU2 3E89 PCRU3 3E93 PCRU4 3EA8 
PCRU5 3ECE PIAS 3BB3 PULR 3D23 UOMPT 2099 
UT 20BO PSCT 3D39 PSYMI 3B92 PSYMlA 3B9A 
PSYMlB 3BA8 PSYMI C 3BCl PSYM2 3BE4 PSYM2A 3BF2 
PSYM3 3BF6 PSYM4 3C4A PSYM5 3C4F PSYM6 3C6l 
PSYMTB 3B7A PW OOBB RCDLRT 3EEB RCDORG 3EE8 
RDBYTE 20AA READ 2620 UAD2 2639 UAD3 2641 
UAD4 2662 UAD5 2671 RERR 2695 RRDR 20A7 
RltB 20EA RRB2 20F8 RltB3 2105 RltB4 210D 
RltB5 2115 RltBRTR 211B RltBT 2128 RltBX 2129 
RltBY 2l2A RMO 3EE7 RMI 3F6F RP 2C43 
ULRTR 3DD6 SB 20B9 scoun 00A7 SECORD 0093 
SKEL 008F SPDFLG 00B2 SPLC OOBO SPOMS 3148 
SPOV3 3D8A SPOVMS 3D9D spvxn 3B46 SIl 27C9 
SU 27D3 sa3 27DB SRCLRO OOAE SRCOP 27BO 
SRCOPI 27BE saCOP2 27EE SRCOP3 27F3 SRCOP4 27FE 
SRCST2 2B9D saCST3 2BAF saCST4 2BC9 saCST5 2BDA 
SRCST6 2BE9 SRCSTB 2B8D SUT3A 2BBB STERCR 3660 
STL2 2F3F STL2A 2F4D STL4 2F5D STLIRE 3F99 
STLIST 2F2D STOFLO 2B6D STOFM 2B77 STSPTR 2F96 
suaTRA 2534 SVOP 2C9A SVPTR 2BD8 SYMBOL 2C53 
SYMCRT OOAI SYMPTR OOA3 SYMTAB 00A5 SYMWD 3CAA 
TlCKSM 3F77 TlLHTR 3F75 TlORG 3F70 TCA 3960 
TCD 2224 TCDR 2232 TCRtF 20n TEMS 3211 
TITLE 3lC8 TL2 25DC TLFLAG OOBI TLM 25DF 
TMR8R 008D TSRF 2DEF TSRC 2C78 TSRCI 2C85 
TSRC2 2C86 TULORG 25D5 TVAL 0085 TYPE 3EEA 
TYPEl 3F72 unR 3658 URDFT 2E7E URDFTP 2DEC 
UPDPTR 2C47 UPDRTH 2C52 UPTIl 0066 UPTU 0068 
UPTRl 006A UPTU 006c UPTR5 0061 UPTR6 0070 
UPTR7 0072 UPTU 0074 UTI 007C UT2 007E 
UT3 0080 UT4 0082 WCRT 3CAB WLDR 3ECF 
WOBn 20Bi WOBL 20BC WOBn 20C2 WRITE 25EE 
WRTAPE 20AD WTIlLR 3ED9 XCL 2792 XMTC2 2785 
XMTC3 2790 XMTCMT 277D XMTOP 273D 
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002 COMMAND TABLE PATCH TO ALLOW 
003 TRANSFER TO DEBUG 
004 ORG $2078 
005 2078 A4 DATA ' $' 
006 ORG $208F 
007 208F FFOF DBL $FFF 
008 
009 JUMP TABLE PATCH 
010 
011 ORG $209B 
012 209B 4C0040 Jl JMP INITLZ 
013 209E 4C3C40 J2 JMP TCRLF 
014 20Al 4C4340 J3 JMP OUT 
015 20A4 4C5940 J4 JMP FKCH 
016 20A7 4C9A43 J5 JMP RHDR 
017 20AA 4CCF43 J6 JMP RDBYTE 
018 20AD 4CB342 J7 JMP WRTAPE 
019 20BO 4C0341 J8 JMP PRDVCl 
020 20B3 4C8D41 J9 JMP CNCT 
021 20B6 4C5643 J10 JMP DTCC 
022 20B9 4C6643 Jl1 JMP SB 
023 20BC 4C9044 J12 JMP CSTLDR 
024 20BF 4C9C44 J13 JMP CSTWRT 
025 20C2 4CB844 J14 JMP CSTTRL 
026 20C5 EF44 DBL EOIO+1 BUFFER ORIGIN 
027 
028 ORG $4000 
029 INITIALIZE APPLE 
030 4000 8D54CO INI TLZ STA $C054 SET PRIMARY SCREEN 
031 4003 8D51CO STA $C051 SET TEXT MODE 
032 4006 A90085E3 CDB IOPTR1,SCREEN 
033 400E A204 LDX 14 
034 4010 A9AO LDA # ' 

, 
035 4012 AOOO LDY #0 
036 4014 84BA STY LPP 
037 4016 84BD STY DSHFLG 
038 4018 84EC STY LPTR INITIALIZE LINE POINTER 
039 40lA 91 E3 INT2 STA *IOPTR1,Y CLEAR SCREEN 
040 401 C C8 INY 
041 401 D DOFB BNZ INT2 
042 401F E6E4 INC IOPTRl+1 
043 4021 CA DEX 
044 4022 DOF6 BNZ INT2 
045 4024 A9FF LDA I$FF 
046 4026 8D02C1 STA TTYOUT 
047 4029 A9038DB1 CDB J8+1,PRDVC1 SET TO SCREEN 
048 4033 A928 LDA #40 
0411 4035 8588 STA PW 
050 4037 A90C LDA 112 
051 4039 85BC STA PAUSCT 
052 4038 60 RTS 
053 
054 SCROLL SCREEN 2 LINES 
055 403C 20B840 TCRLF JSR SCRADV 
056 403F 20B840 JSR SCRADV 
057 4042 60 RTS 
058 
059 OUTPUT CHAR IN A TO SCREEN 
060 4043 84EO OUT STY lOTI 
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061 4045 48 PHA 
062 4046 A4EC LDY LPTR 
063 4048 995007 STA NTLINE,Y CHARACTER TO SCREEN 
064 404B C8 INY 
065 404C C028 CPY #40 CHECK END OF LINE 
066 404E D002 SNE OUT2 
067 4050 A080 LDY 1$80 
068 4052 84EC OUT2 STY LPTR SAVE POINTER 
069 4054 18 CLC 
070 4055 A4EO OUT3 LDY lOTI 
071 4057 68 PLA 
072 4058 60 RTS 
073 
074 GET CHARACTER FROM KEYS OARD 
075 ECHO TO SCREEN 
076 4059 84EB FKCH STY KBY SAVE Y 
077 405B A9AO LDA ii' , SET UP CURSOR 
078 405D A4EC LDY LPTR 
079 40 SF 995007 STA NTLINE,Y 
080 4062 A9CO FKCHO LDA II$CO CURSOR TIME CONSTANT 
081 4064 85 EO STA lOT! 
082 4066 85 E1 STA JOT2 SET CURSOR TIMEOUT 
083 4068 B95007 LDA NTLINE,Y INVERT CURSOR 
084 4068 490E EOR II$E 
085 406D 995007 FKCH1 STA NTLINE,Y 
086 4070 ADOOCO FKCH2 LDA KB 
087 4073 300A BMI FKCH3 
088 4075 E6EO INC lOT! 
089 4077 DOF7 BNZ FKCH2 
090 4079 E6E1 INC IOT2 
091 407B DOF3 BNZ FKCH2 
092 407D FOE3 BZ FRCHO 
093 407F 8D10CO FKCH3 STA KBS CLEAR STROBE 
094 4082 85 E1 STA IOT2 
095 4084 C988 CMP 11$88 BACKSPACE? 
096 4086 F017 BEQ FRCHB 
097 4088 C98D CMP 1I$8D 
098 408A D002 BNE FKCH3A 
099 408C A9AO LDA I' , 
100 408E 995007 FKCH3A STA NTLINE,Y 
101 4091 C8 INY 
102 4092 C028 CPY #40 END OF LINE 
103 4094 D002 BNE FKCH4 
104 4096 A080 LDY iI$80 YES, SET TO BOTTOM LINE 
105 4098 84EC FKCH4 STY LPTR SAVE POINTER 
106 409A A4EB LDY RBY RESTORE Y 
107 409C A5El LDA IOT2 
108 409E 60 RTS AND RETURN 
109 409F A9AO FKCHB LDA II' , 
110 40A1 995007 STA NTLINE,Y CLEAR CURSOR 
III 40A4 88 DEY BACK UP POINTER 
112 40A5 COFF CPY I-I OVER START OF LINE? 
113 40A7 D003 BNE FKCHB1 
114 40A9 C8 INY YES, RESET 
115 40AA FOEC BZ FKCH4 
116 40AC C07F FKCHBl CPY 1$7F FROM 2ND LINE TO 1ST? 
117 40AE D002 BNE FKCHB2 
118 40BO A027 LDY #39 YES, RESET POINTER 
119 40B2 995007 FKCHB2 STA NTLINE,Y 
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120 40B5 4C9840 JMP FltCH4 
121 
122 SCIOLL SCIEEN ONE LINE 
123 40B8 A900 SCIADV LDA #0 
124 40BA 48 PHA 
125 40BB 20EC40 JS8. LNADI 
126 40B! A5!3 SClAD2 LDA 10PT8.1 
127 40CO 85E5 STA 10PT8.2 
128 40C2 A5E4 LDA 10PT8.1 +1 
129 40c4 85E6 STA IOPT8.2+1 
130 40C6 68 PLA 
131 40C7 186901 INA 
132 40CA C918 CMP #24 
133 40CC FOOF BEQ SCITN 
134 40CE 48 PHA 
135 40CF 20EC40 JS8. LNADI 
136 40D2 A027 LDY #39 
137 40D4 B1 E3 SClAD3 LDA *IOPT8.1 ,Y 
138 40D6 9115 STA *IOPTR2,Y 
139 40D8 88 DEY 
140 40D9 10F9 BPL SClAD3 
141 40 DB 30E1 BMI SClAD2 
142 40DD A027 SCITN LDY #39 
143 40DF A9AO LDA # ' 

, 
144 4011 99D007 SClAD4 STA BLINE,Y BLANK BOTTOM LINE 
145 40E4 88 DEY 
146 40E5 lOrA BPL SClAD4 
147 40E7 A900 LOA #0 
148 40E9 85EC STA LPTR 
149 40EB 60 ITS 
150 
151 COMPUTE BEGINNING ADDRESS 
152 OF LINE WHOSE NUMBER, 
153 0-23 IS IN A ON ENTRY 
154 40EC 48 LNADR PHA 
155 40ED 2907 AND #7 
156 40EF 0908 ORA #8 
157 40Fl 85E4 STA 10PT8.1 +1 
158 40F3 68 PLA 
159 40F4 2918 AND #$18 
160 40F6 85E3 STA 10PT8.1 
161 40F8 OA ASLA 
162 40F9 OA ASLA 
163 40FA 05E3 OIA 10 PT 8.1 
164 40FC OA ASLA 
165 40FD 6614 ROR 10PT8.1 +1 
166 40FF 6A RORA 
167 4100 85E3 STA 10PT8.1 
168 4102 60 RTS 
169 scnEN EQU $400 
170 NTLINE EQU $750 
171 BLINE EQU $700 
172 KB EQU $COOO 
173 KBS EQU $C010 
174 ... 
175 ... PRINT LINE WHOSE ADDRESS IS IN A-X ON ENTRY 
176 ... ON ASSIGNED OUTPUT DEVICE. 
177 ... 
178 APPLE SCI!!N OUTPUT 
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179 4103 85E7 PIDVC1 STA IOPTI3 
180 4105 86£8 BTX IOPTI3+1 SAVE ADDRESS 
181 4107 84E2 STY IOT3 
182 4109 20B840 JSI SCUDV lOLL SCIEEII 
183 410C AOOO LDY #0 CLEAI IIiDEX 
184 410E Bl E7 PIDV1A LDA *IOPTI3,Y 
185 4110 C98D CMP #$8D 
186 4112 F052 BEQ BEQEOP 
187 4114 204340 JSI OUT 
188 4117 C8 IllY 
189 4118 DOF4 BIIZ PlDV1A 
190 LIIiE PIIIITEI OUTPUT 
191 41lA 85E7 PRDVC2 STA IOPTR3 
192 411 C 86E8 STX IOPTR3+1 
193 411E 84E2 STY IOT3 
194 4120 ADOO LDY 10 
195 4122 A200 LDX 10 
196 4124 Bl E7 PRDV2A LDA *IOPTR3, Y 
197 4126 9DBOCO STA PRTR,X 
198 4129 48 PHA 
199 412A BDC1C3 PRDV2B LDA PRFLAG,X 
200 412D 30FB BMI PRDV2B 
201 412F 68 PLA 
202 4130 C8 IllY 
203 4131 C98D CMP #$8D 
204 4133 DOH BilE PRDV2A 
205 4135 A98A LDA #$8A 
206 4137 9DBOCO STA PRTR,X 
207 413A BDC1C3 PRDV2C LDA PRFLAG,X 
208 413D 30FB BMI PRDV2C 
209 413F 1032 BPL EOPRT 
210 4141 0000 TC DBL 0 
211 TELETYPE OUTPUT 
212 4143 85E7 PRDVC3 STA IOPTR3 
213 4145 86E8 STX IOPTR3+1 
214 4147 84E2 STY IOT3 
215 4149 A048 LDY 1172 
216 414B 8C7641 STY CHCNT 
217 414E AOOO LDY #0 
218 4150 8C02C1 STY TTYOUT 
219 4153 A98D LDA #$8D 
220 4155 207741 JSR OU-TTTY 
221 4158 A98A LDA 1$8A 
222 415A 207741 JSR OUTTTY 
223 415D U" LDA 1$" 
224 41H 207741 JSI OUTTTY 
225 4162 Bl E7 PIDV3A LDA *IOPTI3, Y 
226 4164 C98D CMP #$8D 
227 4166 FOOB BEQEOP BEQ EOPIT 
228 4168 207741 JSI OUTTTY 
229 416B CE7641 DEC CHCIIT 
230 416E F003 BZ EOPIT 
231 4170 C8 IllY 
232 4171 DOEr BIIZ PRDV3A 
233 4173 A4E2 EOPIT LDY IOT3 
234 4175 60 RTS 
235 PlTI EQU $COBO 
236 PIFLAG EQU $C3Cl PRIll TEl IEADY FLAG 
237 4176 00 CHCNT *** 
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238 $27 IF READY 
239 $F! IF 1I0T READY 
240 TTYST EQU $CI0l 
241 TTYOUT EQU $CI02 
242 TTYDTA EQU $CI00 
243 MOil EQU $60 
244 ERR EQU $62 
245 4177 8D02Cl OUTTTY STA TTYOUT 
246 417A ADOICI OTTY2 LDA TTYST 
247 417D 6A RORA 
248 417E 90FA BCC OTTY2 
249 4180 60 RTS 
250 4181 A98A PR2LF LDA 1$8A SUPPLY LIIiE FEED 
251 4183 9DBOCO STA PRTR.X TO PRlIITER 
252 4186 BDCIC3 PRnF2 LDA PRFLAG.X 
253 4189 30F8 BMI PRnF2 
254 418B 10E6 BPL EonT 
255 * 256 * DEVICE COIINECT 
257 * 
258 418D 205940 CNCT JSR FKCH GET L. R OR W 
259 4190 AA TAX SAVE 
260 4191 205940 JSR FKCH GET DEVICE # 
261 4194 48 PHA SAVE ON STACK 
262 4195 8A TXA SAVE 011 STACK 
263 4196 48 PHA 
264 4197 205940 JSR FKCH GET PERIOD 
265 419A C9AE CMP #' .' 
266 419C DO 17 BNE CERR TILT 
267 419E 68 PLA GET DEVICE CODE 
268 419F C9CF CMP #'0' OBJECT DEVICE? 
269 41 A1 D003 BNE CIiCTI 
270 41A3 4C6842 JMP CNOBJ 
271 41 A6 c9cC CNCTI CMP I'L' 
272 41A8 FOOE BEQ CIILIST 
273 41AA C9D2 CMP # 'R' TAPE READ DEVICE 
274 41AC F060 BEQ CIiREAD 
275 41AE C9D7 CMP I'W' TAPE IlRI TE DEVICE 
276 4lBO D003 BNE CERR 
277 4lB2 4C4542 JMP CIIWRT 
278 4lB5 6C6200 CERR JMP *ERR 
279 SET LISTING DEVICE 
280 4lB8 68 CNLIST PLA 
281 4lB9 C9Bl CMP 1'1' 
282 41BB DOn BilE CIIL2 
283 4lBD A9038DBl CDB J8+1.PRDVC1 APPLE SCREEII 
284 41 C7 A928 LDA 140 SET SCREEN WIDTH 
285 41 C9 85BB CNLI STA PW 
286 41 CB A900 LDA #0 
287 41 CD 85BD STA DSBFLG 
288 41CF 8SBA STA LPP 
289 41 D1 A90C LDA #12 
290 41D3 85BC STA PAUSCT 
291 41 DS 6C6000 JMP *MOII 
292 41D8 C9B2 CIIL2 CMP # '2' 
293 41DA D01D BilE CIIL3 
294 41DC A91A8DBl CDB J8+1.PRDVC2 LIIiE PRINTER 
295 41 E6 A950 LDA #80 SET PRIIiTER WIDTH 
296 41E8 858B CIIL2A STA PII 
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297 41EA A93C LDA #60 
298 41EC 85BA STA LPP 
299 4lEE A900 LDA #0 
300 4IFO 85BD STA DSHFLG 
301 4IF2 A900 LDA #0 
302 4IF4 85BC STA PAUSCT 
303 41 F6 6C6000 JMP *MOR 
304 41 F9 C9B3 CRL3 CMP #' 3' 
305 4IFB DOB8 BRE CERR 
306 41 FD A9438DBl CDB J8+1,PRDVC3 TTY 
307 4207 A948 LDA #72 SET TTY WIDTH 
308 4209 DODD BRZ CRL2A 
309 420B 6C6000 JMP *MOR RETURR TO MORITOR 
310 SET TAPE READ DEVICE 
311 420E 68 CRREAD PLA 
312 420F C9Bl CMP #' 1 ' 
313 4211 D017 BRE CRR2 
314 4213 A99A8DA8 CDB J5+1,RHDR 
315 421D A9CF8DAB CDB J6+1,RDBYTE 
316 4227 6C6000 JMP *MOR 
317 422A C9B2 CRR2 CMP #' 2' 
318 422C D087 CRR3 BRE CERR 
319 422E A9018DA8 CDB J5+1,RTHDR TTY TAPE IRPUT 
320 4238 A9068DAB CDB J6+1,RTBYTE 
321 4242 6C6000 JMP *MOR 
322 SET TAPE WRITE DEVICE 
323 4245 68 CRWRT PLA 
324 4246 C9Bl CMP #' 1 ' 
325 4248 DOOD BRE CRW2 
326 424A A9B38DAE CDB J7+1,WRTAPE CAS SETTE OUTPUT 
327 4254 6C6000 JMP *MOR 
328 4257 C9B2 CRW2 CMP #'2' 
329 4259 DODI BRE CRR3 
330 425B A9288DAE CDB J7+1,WRTTY TTY OUTPUT 
331 4265 6C6000 JMP *MOR 
332 CORRECT OBJECT DEVICE 
333 4268 68 CROBJ PLA 
334 4269 C9Bl CMP #' 1 ' 
335 426B F025 BEQ CRCSTE 
336 426D C9B2 CMP I' 2' 
337 426F DOBB BRE CRR3 
338 4271 A95C8DBD COB J12 +1 ,TTYLDR 
339 427B A96A8DCO CDB JI3+1,TTYPCH 
340 4285 A98C8DC3 CDB Jl4+1, TTYTR 
341 428F 6C6000 JMP *MOR 
342 4292 A9908DBD CRCSTE CDB Jl2+1,CSTLDR 
343 429C A99C8DCO CDB Jl3+1,CSTWRT 
344 42A6 A9B88DC3 CDB J14+1, CSTTRL 
345 42BO 6C6000 JMP *MOR 
346 * 
347 42B3 85E7 WRTAPE STA IOPTR3 
348 42B5 8U8 STX IOPTR3+1 
349 42B7 A9A885E9 CDB IOPTR4,-7000 
350 42BF 20B840 JSR SCRADV 
351 42C2 A200 LDX #0 
352 42C4 BD4743 WITPI LDA TORM,X 
353 42C7 E8 IRX 
354 42C8 C98D CMP #$8D 
355 42CA F006 BEQ WRTP2 
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356 42CC 204340 JSR OUT 
351 42CF 4CC442 JMP WRTP1 
358 42D2 206643 WRTP2 JSR SB 
359 42D5 38 WRCD SEC 
360 42D6 201143 JSR WRBlT 
361 42D9 208143 JSR ICIIT 
362 42DC B005 BCS WZEROS 
363 42DI A22C LDX #44 
364 42EO 4CD542 JMP WRCD 
365 42E3 AOOO WZEROS LDY #0 
366 4215 18 CLC 
361 4216 A225 LDX #31 
368 42E8 201143 JSR WRBIT 
369 42EB A222 WDATA LDX #34 
310 42ED A59D LDA IDIFF 
311 42EF 85E9 STA IOPTR4 
312 42Fl A59E LDA IDIFF+1 
313 42F3 85EA STA IOPTR4+1 
314 42F5 206 E43 WDATA1 JSR FETCH 
315 42F8 A008 LDY 18 
316 42FA EA 1I0P 
311 42FB EA 1I0P 
318 42FC EA 1I0P 
319 42FD 2A WDATA2 ROLA 
380 42FE 201143 JSR WRBIT 
381 4301 A22C LDX 144 
382 4303 88 DEY 
383 4304 DOF1 BIIZ WDATA2 
384 4306 208143 JSR ICIIT 
385 4309 B008 BCS WRCEIID 
386 430B A218 LDX #24 
381 430D EA 1I0P 
388 430E EA 1I0P 
389 430F EA 1I0P 
390 4310 4CF542 JMP WDATA1 
391 4313 88 WRCEIID DEY 
392 4314 DOFD BIIZ WRCEIID 
393 4316 60 RTS 
394 * 395 * WRITE BIT 
396 ... 
391 4311 B015 WRBIT BCS WROIIE 
398 4319 CA WR1 DEX 
399 431A DOFD BIIZ WR1 
400 431C EA 1I0P 
401 431D EA 1I0P 
402 431 E AE20CO LDX TPOUT 
403 4321 A230 LDX #48 
404 4323 CA WR3 DEX 
405 4324 DOFD BIIZ WR3 
406 4326 EA 1I0P 
401 4321 4C2A43 JMP WR4 
408 432A AE20CO WR4 LDX TPOUT 
409 432D 60 RTS 
410 432E CA WROIIE DEX 
411 432F DOFD BIIZ WROIIE 
412 4331 EA 1I0P 
413 4332 EA 1I0P 
414 4333 4C3643 JMP WROIIEl 
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415 4336 A231 IlRON El LDX #49 
416 4338 CA WRONE2 DEX 
417 4339 DOFD BNZ IlRONE2 
418 433B AE20CO LDX TPOUT 
419 433E A263 LDX #99 
420 4340 CA WRONE3 DEX 
421 4341 DOFD BNZ IlRON E3 
422 4343 AE20CO LDX TPOUT 
423 4346 60 RTS 
424 * 425 4347 D4CIDOC5 TONM ASC 'TAPE ON, SPACE' 
426 4355 8D DATA $8D 
427 * 
428 * DETECT CONTROL-
429 * 
430 4356 ADOOCO DTCC LDA KB 
431 4359 3002 BMI DTCC2 
432 435B 18 DTCCl CLC 
433 435C 60 RTS 
434 435D 8DI0CO DTCC2 STA KBS CLEAR STROBE 
435 4360 C983 CMP 1$83 
436 4362 DOF7 BNE DTCCl 
437 4364 38 SEC 
438 4365 60 RTS 
439 * 
440 * WAlT FOR SPACE BAR 
441 * 
442 4366 205940 SB JSR FKCH 
443 4369 C9AO CMP I' , 
444 436B DOF9 BNE SB 
445 436D 60 RTS 
446 * 
447 * FETCH MEMORY WORD - CONSTANT 35 US 
448 * TIME INCLUDING CALLING JSR 
449 * 
450 436E Bl E7 FETCH LDA *IOPTR3,Y 
451 4370 E6E7 INC IOPTR3 
452 4372 D006 BNZ Fl 
453 4374 E6E8 INC IOPTR3 +1 
454 4376 EA NOP 
455 4377 EA NOP 
456 4378 EA FRTN NOP 
457 4379 60 RTS 
458 437 A 18 Fl CLC 
459 437B 4C7E43 JMP F2 
460 437E 4C7843 F2 JMP FRTN 
461 * 
462 * INCREMENT COUNT IN IOPTR4 
463 * CONSTANT 35 US TIME INCLUDING CALLING 
464 * JSR. CARRY RETURNS ON IF RESULT ZERO 
465 * 
466 4381 18 ICNT CLC 
467 4382 E6E9 INC IOPTR4 
468 4384 D009 BNZ ICl 
469 4386 E6EA INC IOPTR4+1 
470 4388 FOOC BZ ICEND 
471 438A 9000 BCC IC2 
472 438C EA IC2 NOP 
473 438D EA NOP 
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474 4381 60 RTS 
475 438r 9000 ICI BCC IC3 
476 4391 9000 IC3 BCC IC4 
477 4393 48 IC4 PHA 
478 4394 68 PLA 
479 4395 60 RTS 
480 4396 EA ICEND NOP 
481 4397 EA Nap 
482 4398 38 SEC 
483 4399 60 RTS 
484 TPOUT EQU $C020 
485 TPIN EQU $C060 
486 * 487 * PASS TAPE HEADER 
488 * 489 439A 20B840 RHDR JSR SCRADV 
490 439D A200 LDX #0 
491 439r BD4743 RHr LDA TONM,X 
492 43A2 18 INX 
493 43A3 C98D CMP #$8D 
494 43A5 r006 BEQ RHW 
495 43A7 204340 JSR OUT 
496 43AA 4C9F43 JMP RHF 
497 43AD 206643 RHW JSR SB WAIT FOR SPACE 
498 43BO AGOO RHO LDY #0 
499 43B2 20EA43 RHI JSR RTRANS GET TRANSITION 
500 43B5 70FB BVS RHl 
501 43B7 EOIB CPX ITTIME 
502 43B9 90F5 BLS RHO 
503 43BB C8 INY 
504 43BC C050 CPY 180 
505 43BE 90F2 BLS RHI 
506 43CO 20EA43 RH2 JSR RTRANS 
507 43C3 EOlB CPX #TTIME 
508 43C5 Bor9 BGE RH2 
509 43C7 20 EA43 JSR RTRANS GET TWO SHORT 
510 43CA EOlB CPX #TTIME 
511 43CC BOF2 BGE RH2 
512 43CI 60 RTS 
513 * 
514 * READ TAPE BYTE 
515 * 
516 43cr A008 RDBYTE LDY #8 
517 43Dl A900 LDA #0 
518 43D3 48 PHA 
519 43D4 20 E7 43 RDB2 JSR RDBIT 
520 43D7 700B BVS RDB4 
521 43D9 68 PLA 
522 43DA EOlB CPX ITTIME 
523 43DC 2A ROLA 
524 43DD 48 PHA 
525 43DE 88 DEY 
526 43Dr Dor3 BNZ RDB2 
527 4311 68 PLA 
528 43E2 18 CLC 
529 43E3 60 RDB3 RTS 
530 4314 68 RDB4 PLA 
531 43E5 38 SEC 
532 43E6 60 RTS 
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533 * 
534 * READ BIT FROM TAPE 
535 * 
536 43E7 20EA43 RDBIT JSR RTRANS 
537 43EA A200 RTRANS LDX 10 
538 43EC E8 RT2 INX 
539 43 ED FOOD BZ RT3 SKIP OUT ON BLANK TAPE 
540 43EF AD60CO LDA TPIN 
541 43F2 45ED EOR B4 
542 43F4 10F6 BPL RT2 
543 43F6 45ED EOR B4 
544 43F8 85ED STA B4 
545 43FA B8 CLV 
546 43FB 60 RTS 
547 43FC A980 RT3 LDA 1$80 
548 43FE 6980 ADC #$80 SET OVERFLOW 
549 4400 60 RTS 
550 TTIME EQU 27 
551 * 552 * TELETYPE PAPER TAPE I/O 
553 * 554 4401 A900 RTHDR LDA #0 
555 4403 85 EO STA lOTI 
556 4405 60 RTS 
557 4406 AD01C1 RTBYTE LDA TTYST 
558 4409 10FB BPL RTBYTE 
559 440B ADOOC1 LDA TTYDTA 
560 440E C98A CMP #$8A 
561 4410 FOF4 BEQ RTBYTE 
562 4412 C900 CMP 10 
563 4414 D006 BNE RTB2 
564 4416 E6EO INC lOTI 
565 4418 DOEC BNZ RTBYTE 
566 441A 38 SEC 
567 441B 60 RTS 
568 441 C 48 RTB2 PHA 
569 441 D A9F6 LDA #-10 
570 441 F 85EO STA lOTI 
571 4421 68 PLA 
572 4422 0980 ORA 1$80 FORCE HIGH BIT ON II 
573 4424 85E1 STA IOT2 
574 4426 18 CLC 
575 4427 60 RTS 
576 4428 85E7 WRTTY STA IOPTR3 
577 442A 86E8 STX IOPTR3+1 
578 442C A59D LDA IDIFF 
579 442E 85E9 STA IOPTR4 
580 4430 A59E LDA IDIFF+1 
581 4432 85EA STA IOPTR4+1 
582 4434 A03C LDY #60 HEADER LEHGTH 
583 4436 A900 WRTl LDA #0 
584 4438 207741 JSR OUTTTY 
585 443B 88 DEY 
586 443C DOF8 BHZ WRT1 
587 443E B1 E7 WRT2 LDA *IOPTR3. Y 
588 4440 207741 JSR OUTTTY 
589 4443 E6E7D002 IDB IOPTR3 
590 4449 E6E91l.002 IDB IOPTR4 
591 444F DOED BHZ WRT2 
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592 4451 A03C LDY 1f60 
593 4453 A900 WRT3 LDA If 0 
594 4455 207741 JSR OUTTTY 
595 4458 88 DEY 
596 4459 DOF8 BNZ WRT3 
597 445B 60 RTS 
598 * 
599 * TTY OBJECT DRIVERS 
600 * 
601 445C 20DB44 TTYLDR JSR OBMSG 
602 445F A03C TTYLDO LDY #60 
603 4461 A900 TTYLDI LDA #0 
604 4463 2077 41 JSR OUTTTY 
605 4466 88 DEY 
606 4467 DOF8 BNZ TTYLDI 
607 4469 60 RTS 
608 446A 85E7 TTYPCH STA IOPTR3 
609 446C 86E8 STX IOPTR3 +1 
610 446E 84EO STY lOTI 
611 4470 AOOO LDY 110 
612 4472 Bl E7 TTPCHI LDA *IOPTR3,Y 
613 4474 E6E7D002 IDB IOPTR3 
614 447A 2077 41 JSR OUTTTY 
615 447D C6EO DEC lOTI 
616 447F DOFl BNZ TTPCHI 
617 4481 A900 LDA If 0 
618 4483 2077 41 JSR OUTTTY 
619 4486 A900 LDA If 0 
620 4488 207741 JSR OUTTTY 
621 448B 60 RTS 
622 448C A046 TTYTR LDY no 7" TRAILER 
623 448E DODI BNZ TTYLDI 
624 * 
625 * CASSETTE OBJECT DRIVERS 
626 * 
627 4490 20DB44 CSTLDR JSR OBMSG 
628 4493 A9A885E9 CDB IOPTR4,-7000 SET LONG LEADER 
629 449B 60 RTS FOR FIRST RECORD 
630 449C 85E7 CSTWRT STA IOPTR3 
631 449E 86E8 STX IOPTR3+1 
632 44AO 98 TYA 
633 44Al 49FF1869 TCA 
634 44A6 859D STA IDIFF 
635 44A8 A9FF LDA #$FF 
636 44AA 859E STA IDIFF+1 
637 44AC 20D542 JSR WRCD 
638 44AF A93885E9 CDB IOPTR4,-200 SET SHORT LEADER FOR 
639 44B7 60 RTS SUCCEEDING RECORDS 
640 44B8 A9CO CSTTRL LDA #<EOF WRITE END OF FILE 
641 44BA A244 LOX iI>EOF 
642 44BC A004 LOY 114 
643 44BE DODC BNZ CSTWRT 
644 44CO FFOOOOFF EOF DATA $FF,O,O,$FF 
645 44C4 CFC2CAC5 RDYMSG ASC 'OBJECT DEVICE ON, SPACE' 
646 44DB 20B840 OBMSG JSR SCRADV ROLL SCREEN 
647 44DE AOOO LDY #0 
648 44EO B9C444 OBMSGI LOA RDYMSG,Y 
649 44E3 204340 JSR OUT 
650 44E6 C8 INY 
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651 44!7 C017 CPY #23 
652 44E9 DOF5 BR! OBMSG1 
653 441!B 206643 JSIl SB IIAIT FOil SPACE 
654 44 !I! 60 EOIO IlTS 
655 SPD $EO 
656 IDIH EQU $9D 
657 LPP EQU $BA LIRES/PAGE 
658 PII EQU LPP+1 Pili II TEll IIIDTH 
659 PAUSCT EQU PII+1 
660 DSHrLG EQU PAUSCT+1 
661 OOEO 00 lOTi *** 
662 00E1 00 IOT2 *** 
663 00E2 00 IOT3 **. 
664 00E3 0000 10PTlll DBL 0 
665 00E5 0000 IOPTR2 DBL 0 
666 00E7 0000 IOPTR3 DBL 0 
667 00E9 0000 IOPTR4 DBL 0 
668 OOEB 00 KBY * ... 
669 OOEC 00 LPTIl .. ** 
670 OOED 00 B4 *** 
671 OOEE EIID 

*************************** 
* S Y M B 0 L TABLE* 
*************************** 

B4 OOED BEQEOP 4166 BLIRE 07DO CERR 4185 
CHCIIT 4176 CIICSTE 4292 CIICT 418D CIICT1 41A6 
CIIU 41C9 CIIL2 41 D8 CIIL2A 41 E8 CIIL3 41 F9 
CIiLlST 41 B8 CIIOBJ 4268 CRR2 422A CRR3 422C 
CIIIlEAD 420E CII1I2 4257 CRIIRT 4245 CSTLDR 4490 
CSTTRL 44B8 CSTIiRT 449c DSBrLG 0080 OTCC 4356 
DTCC1 435B OTCC2 4350 EOF 44CO EOIO 44EE 
EOPIlT 4173 ERR 0062 Fl 437A r2 437E 
FETCH 436E FItCB 4059 FKCBO 4062 FKCB1 4060 
FKCH2 4070 FltCH3 407F FKCB3A 408E FKCB4 4098 
FKCHB 409F FKCHB1 40AC FKCBB2 40B2 FRTN 4378 
IC1 438F IC2 438C IC3 4391 IC4 4393 
ICERD 4396 ICNT 4381 10UF 0090 IRITLZ 4000 
INn 40lA 10PTlll 00E3 IOPTR2 00E5 IOPTR3 00E7 
IOPTIl4 00E9 lOTI OOEO IOT2 OOEl IOT3 00E2 
J1 209B J10 20B6 Jll 20B9 J12 20BC 
J13 20BF J14 20C2 J2 209E J3 20A1 
J4 20M J5 20A7 J6 20AA J7 20AO 
J8 20BO J9 20B3 KB COOO KBS COlO 
KlY OOEB LRADR 40EC LPP OOBA LPTR OOEC 
HOII 0060 RTLIRE 0750 OBMSG 44DB OBMSG1 44EO 
OTTY2 417A OUT 4043 OUT2 4052 OUT3 4055 
OUTTTY 4177 PAUSCT OOBC PlllLF 4181 PR2LF2 4186 
PIlDV1A 410E PIlDV2A 4124 PRDV2B 412A PROV2C 413A 
PIlDV3A 4162 PIlOVC1 4103 PRDVC2 41lA PROVC3 4143 
PIlFLAG C3C1 PIlTR COBO PII OOBB 1l0B2 4304 
IlDB3 43E3 IlDB4 43E4 IlDBlT 43E7 IlDBYTE 43CF 
IlDYMSG 44C4 IlHO 43BO RBI 43B2 IlH2 43CO 
IlBDIl 439A IlBF 439F IlBIi 43AD 1lT2 43EC 
IlT3 43FC llTB2 441C IlTBYTE 4406 IlTBDR 4401 
llTllAIiS 43EA S8 4366 SCIlAD2 40BE SCllAD3 40D4 
SCIlAD4 40E1 SCUDV 40B8 SCREEN 0400 SCIlTR 40DD 
IC 4141 TCIlLl 403C TORM 4347 TPIN C060 
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TPOUT C020 TTIME OOlB TTPCRl 4472 TTYDTA C100 
TTYLDO 445P TTYLDl 4461 TTYLDIl 445C TTYOUT C102 
TTYPCR 446A TTYST C10l TTYTIl 448C WDATA 42EB 
WDATAl 42P5 WDATA2 42PD Will 4319 WIl3 4323 
wll4 432A WIlBIT 4317 WIlCD 42D5 WRCEND 4313 
WIlOIlE 432E VROIlEl 4336 WROIIE2 4338 WRONE3 4340 
WilT 1 4436 WRT2 443E WRT3 4453 WRTAPE 42B3 
WIlTPl 42C4 VRTP2 42D2 WRTTY 4428 WZEROS 42E3 
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USING THE ASSEMBLER WITH 
OTHER 6502 BASED COMPUTERS 
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CUSTOM INPUT/OUTPUT 

The assembler whose listing appears in appendix A 
is entirely free of specific input/output references. 
All input/output is done through a jump table which 
begins at location $209B. To use the assembler with a 
specific peripheral configuration this jump table must 
be filled in with jump instructions leading to a set of 
user supplied input/output routines. There are 14 
rou tine s to be supp lied. Not all of th em may be 
appropriate to your system. If the routine is 
unnecessary its position in the jump table must be 
filled with: 

RTS 
DBL 0 

Each of these routines must be in subroutine form and 
must end with an RTS instruction. Before undertaking 
the task of creating your custom I/O package study the 
Apple II I/O package in appendix B. The input/output 
routines and their functions are: 

INITLZ $209B 

This routine is a catch-all initialization routine 
which will be called whenever the assembler is entered 
at $2000. It should be used as an opportunity to 
initialize peripheral interfaces, clear terminal 
screens, etc. All registers may be used. 

TCRLF $209E 

TCRLF should advance the terminal one line. For 
teletype-like devices this means a carriage return/line 
feed sequence, plus whatever padding characters are 
need for delay or other control purposes. For CRT 
terminals this routine should scroll the screen up one 
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line. The A and Y registers may be used. 

OUT $20Al 

OUT should output the character in the A register 
to the system terminal device. The registers must 
return unchanged. 

FKCH $20A4 

FKCH reads one character from the terminal 
keyboard and returns it in the A register. Only the A 
register should be changed. Note that if the typed 
character is a backspace ($88) the FKCH routine is 
responsible for erasing the character so deleted from 
the screen, but the backspace must still be returned to 
the assembler so that the proper deletion may be made 
in the source line buffer. Only the A register may be 
changed. 

RHDR $20A7 

RHDR scans the source input medium, returning 
control to the assembler when the blank space or coded 
record information has been passed over, and data are 
about to be read. This is necessary for cassette input 
but can be dispensed with for media like paper tape in 
w hi c h tim i ng is not c r it i caL In t his I a t t e rca s e i t 
will probably be easier to build a fixed count into the 
paper tape inpu t routine which w ill allow it to scan 
over blank input medium for some reasonable length. 
This kind of arrangemen t is shown in the App Ie II I/O 
package in appendix B, line 545. 

RDBYTE $20AA 
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This routine gets one byte from the source input 
medium and returns control immediately to the 
assembler. Carry must return off unless RDBYTE detects 
an end-of-file condition. In this case carry 
must return on. The RDBYTE and RTBYTE routines in the 
Apple II I/O are examples of this process for cassette 
and teletype. 

WRTAPE $20AD 

WRTAPE writes a source block onto the system 
source medium. The address of the first character of 
the block to be written is in A and X on entry, low 
order in A. The number of bytes to be written is in 
scratchpad locations IDIFF and IDIFF+I ($9D, $9E). 
This is negative twos complement double precision 
count. WRTAPE must supply both leader and trailer if 
appropriate. 

PRT $20BO 

PRT prints the character string whose beginning 
address is in A and X on entry on the system listing 
device. The PRT routine has responsibility for 
detecting lines which are too long for the device. The 
end of the string is signaled by the appearance of 
carriage return. PRT must supply carriage return 
and line feed as required by the device. 

CNCT $20B3 

CNCT is entered whenever a U command is typed. 
CNCT may be used for any necessary purpose, but was 
intended as a means of switching peripheral device 
assignments. The ability to do this is becomes 
valuable in a mul tiperipheral system when peripherals 
are down and being able to switch to an auxiliary 
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device means the difference between working and waiting 
until the peripheral is fixed. There are a number of 
ways to accomplish peripheral switches. The Apple II 
I/O in appendix B shows one of them. 

The device connect routines which deal with 
assembly listing output must supply four pieces of 
information to the assembler. In scratchpad locations 
$BA through $BD the following data must be supplied: 

$BA LPP 

$BA contains the number of lines per printed page. If 
this location contains zero there will be no 
pagination. This would be the case when assembling to 
a CRT as listing device. 

$BB PW 

$BB contains the printer width in characters. This 
mus t be properly filled in. The as sembI er use s this 
number to determine how many symbols can be printed 
across the page when printing the symbol table. 

$BC PAUSCT 

This is the count of the number of lines to be advanced 
before pausing when assembling to a screen. In the 
Apple II I/O this is set at 12. This location should be 
set to zero for hard copy devices. 

$BD DSHFLG 

If $BD is not zero a line of dashes will be printed as 
a page separator. This is a handy option when printing 
assembly listings on devices like teletypes whose paper 
comes from a continuous unperforated roll. 

DTCC $20B6 
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This routine tests whether a key has been struck 
on the system terminal device. If no key has been 
struck it returns immediately to the assembler with 
carry off. If a key has been struck the character must 
be examined. If the character typed was not control-C, 
$83, control returns to the assembler with carry off. 
If the key struck was control-C, return with carryon. 
In no cas e should DTCC wai t in a loop for a key to be 
struck. 

SB $20B9 

SB should wait in an I/O test loop until a key is 
struck. If the key struck was blank, $AO, return 
control to the assembler. If the key was not blank 
ignore it and re-enter the wait loop. Don't return 
until you get a blank. 

WOBL $20BC 

WOBL writes whatever prefix information is 
required for object records. For paper tape devices 
this amounts to nothing more than a 10 or 20 
centimeters of blank tape. Other media like cassette 
tape may requiring tha t sychronizing information be 
written. The CSTLDR routine in the Apple II I/O will 
show how this is done. 

WOBJR $20BF 

WOBJR writes a binary object record onto the 
object output medium. The address of the record to be 
written is in A and X, low order in A. The count, a 
positive single precision number is in Y on entry. All 
formatting has already been done by the assembler. 
WOBJR should simply transfer the block beginning at the 
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given A & X address to the output medium. The CSTWRT 
routine in the Apple II I/O will give you the idea of 
how this is done. 

WOBTR $20C2 

WOBTR writes whatever record suffix information 
may be required for object records, e.g., an end of 
file mark. CSTTRL in the Apple I/O performs this 
function. 

The double word which immediately follows the jump 
to your WOBTR routine specifies the beginning of the 
assembler source buffer. You may locate the source 
buffer anywhere you please, of course, but maximum 
utilization of memory is achieved by beginning it at 
the first available word after the I/O package. There 
is a very easy way to do this as part of th e I/O 
package. Create a label like EOIO for the last word of 
your I/O package. Then make the line which follows the 
JMP WOBTR read: 

DBL EOIO+l 

This will insure that no space is was ted between the 
assembler and the source buffer. 
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PAGE 001 DEBUG FOR APPLE II 

002 1000 ORG $1000 
003 1000 A220 DBG LDX #DBS 
004 1002 9A TXS LOAD STACK 
005 1003 20B410 JSR CLSCR YES 
006 1006 AD51CO DBG2 LDA $C051 SET MAIN SCREEN 
007 1009 AD52CO LDA $C052 
008 100C AD54CO LDA $C054 
009 100F 204C11 JSR URD UPDATE REGIS TER DISPLAY 
010 1012 205818 DBG2A JSR UPDW AND WINDOW DISPLAY 
011 1015 20C511 JSR UDSD STACK DISPLAY 
012 1018 208612 JSR URTS AND "RTS" DISPLAY 
013 10lB ADFA14 DBG3 LDA BPFLAG EXIT ON BREAKPOINT? 
014 101 E F003 BZ RCL 
015 1020 4C4816 JMP BPFAIL YES DISASTER 
016 1023 A017 RCL LDY #23 CLEAR COMMAND LINE 
017 1025 A9AO LDA # ' 

, 
018 1027 99CF07 RCL2 STA CMLINE-1,Y 
019 102A 88 DEY 
020 102B DO FA BNZ RCL2 
021 102D A9A3 LDA #'1' Itlll TO COMMAND LINE 
022 102F 8DD007 STA CMLINE 
023 1032 C8 INY 
024 1033 8CDFl2 STY CLPTR 
025 1036 20 E312 RCL3 JSR RKB GET CHARACTER 
026 1039 B024 BCS RCL6 CHECK FOR PERIOD 
027 103B COl7 CPY #23 OVERFLOW LINE? 
028 103D DOF7 BNE RCL3 
029 103F A9BF RCL3A LDA I'? ' FILL WITH "?" 
030 1 041 A017 LDY 123 
031 1043 99CF07 RCL4 STA CMLINE-l,Y 
032 1046 88 DEY 
033 1047 DOFA BNZ RCL4 
034 1049 8CA614 RCL4A STY CFLASH DELAY 
035 104C 8CA 714 STY CFLASH+l 
036 104F EEA614 RCL5 INC CFLASH 
037 1052 DOFB BNZ RCL5 
038 1054 EEA 714 INC CFLAS H+ 1 
039 1057 DOF6 BNZ RCL5 
040 1059 A220 LDX IDBS 
041 105B 9A TXS 
042 105C 4C2310 JMP RCL 
043 105F ADDI07 RCL6 LDA CMLINE+l CHECK FOR LEGAL COMMAND 
044 1062 AOOF LDY #JTBL-CTBL 
045 1064 D98610 RCL7 CMP CTBL-l,Y 
046 1067 F005 BEQ RCL8 
047 1069 88 DEY 
048 106A DOF8 BNZ RCL7 
049 106C FODI BZ RCL3A COMMAND NOT IN LIST 
050 106E 98 RCL8 TYA COMPUTE JUMP TABLE 
051 106F OA ASLA DISPLACEMENT 
052 1070 A8 TAY 
053 1071 B99510 LDA J TBL-l ,Y 
054 1074 48 PHA GET ADDRESS AND SAVE 
055 1075 B99410 LDA JTBL-2,Y ON STACK 
056 1078 48 PHA 
057 1079 A002 LDY 12 SET C.L. POINTER 
058 107B 8CDF12 STY CLPTR 
059 107 E A900 CLA 
060 1080 8DA814 STA RESULT CLEAR RESULT AREA 
061 1083 8DA914 STA RESULT+1 
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062 1086 60 itS 
063 1087 CDD2C2CA CTBL ASC 'MRBJFSWLVD' 
064 1091 00000000 DATA 0,0,0,0,0 EXPARSIOR CONMARDS 
065 1096 9313 JTBL DBL MEMORY-1 
066 1098 4414 DBL REG-1 
067 109A 2A15 DBL BKPT-1 
068 109C FA14 DBL JUMP-1 
069 109E AC1C DBL FILL-1 
070 10AO D61C DBL SEARCB-1 
071 10A2 0717 DBL WIRDOW-1 
072 10A4 D41A DBL LOAD-1 
073 10A6 6216 DBL VIEW-1 
074 10A8 411D DBL DUMP-1 
075 10AA RES 10 SPACE FOR JUMP ADDRESSES 
076 10B4 CLEAR DEBUG SCREER 
077 10B4 A9008DCB CLSCR CDB CLADR,SCREER 
078 lOBE A9008D21 CDB DCRT,-1024 
079 10C8 A9AO LDA # ' 

, 
080 10CA 8DCA10 CLS2 STA CLS2 
081 10CD CLADR EQU CLS2+1 
082 10CD EECBl ODO IDB CLADR 
083 10D5 EE2111 DO IDB DCRT 
084 10DD DOEB BNZ CLS2 
085 10DF A028 LDY '40 TRANSMIT REGISTER BANNER 
086 10E1 B92211 SFMT LDA BARNER-1,Y 
087 10£4 99A707 STA SBLIRE-1,Y 
088 10E7 88 DEY 
089 10E8 Don BRZ SFMT 
090 10EA A9D3 LDA , 's' 
091 10EC 8D7407 STA NTL+36 
092 10EF A9C3 LDA #' C' 
093 Ion 8D7507 STA NTL+37 
094 10F4 A9D2 LDA # 'R' 
095 10F6 8D7607 STA RTL+38 
096 10F9 60 RTS 
097 10FA ADVANCE REGISTER FILE 
098 10FA A206 ADVR LDX #6 
099 10FC AOOO LDY 10 
100 10FE B 91511 ADVR2 LDA RVCTR+6, Y 
101 1101 991811 STA RVCTR+12, Y 
102 1104 B90F11 LDA RVCTR,Y 
103 1107 991511 STA RVCTR+6,Y 
104 110A C8 INY 
105 110B CA DEX 
106 110C DOro BNZ ADVR2 
107 110E 60 RTS 
108 110F REGISTER FILE 
109 110F 
110 110F 00 A *** PSEUDO A 
111 1110 00 X *** PSEUDO X 
112 1111 00 Y *** PSEUDO Y 
113 1112 FF S DATA $FF PSEUDO STACK 
114 1113 00 D *** STACK DIFFERERCE 
115 1114 04 PSW DATA 4 PSEUDO PSW, IRT'S OFF 
116 1115 0000 $$$ 
117 1117 0000 $$$ 
118 1119 0000 $$$ 
119 111B 0000 $$$ 
120 111D 0000 $$$ 
121 111F 0000 $$$ 
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122 1121 RVCTR EQU A 
123 1121 0000 DCNT $$$ 
124 1123 ClAOAOD8 BANNER ASC 'A X Y S D NVBDIZC' 
125 1139 AOAOD3D4 ASC STACK BKPT RTS 

, 
126 114C 
127 114C SCREEN DEFINITIONS 
128 114C 
129 114C SCREEN EQU $400 
130 114C SBLINE EQU SCREEN+$3A8 
131 114C RLl EQU SCREEN+$50 
132 114C NTL EQU SCREEN+$350 
133 114C FLN EQU SCREEN+$3DO 
134 114C 
135 114C UPDATE REGISTER DISPLAY 
136 114C 
137 114C A903 URD LDA #3 
138 114E 8D2412 STA HCNT 
139 1151 A9508DBA CDB DSPADR,RLl 
140 115B A90F8DAE CDB RADR,RVCTR 
141 1165 A905 URDO LDA #5 
142 1167 8D2512 STA RCNT 
143 116A 20ADII URDI JSR FCH GET REG VALUE 
144 116D 20C212 JSR CNV2HX 
145 1170 20B911 JSR STCH 
146 1173 8A TXA 
147 1174 20B 911 JSR STCH 
148 1177 A9AO LDA /I' 

, 
149 1179 20B911 JSR STCH 
150 117C CE2512 DEC RCNT 
151 117F DOE9 BNZ URD1 
152 1181 A907 LDA #7 
153 1183 802512 STA RCNT 
154 1186 A003 LOY /13 
ISS 1188 20ADll JSR FCH 
156 118B 802712 STA URDT 
157 118E A958 URD2 LDA /I $58 
158 1190 2 E2 712 ROL URDT 
159 1193 2A ROLA 
160 1194 88 DEY 
161 1195 FOF7 BZ URD2 
162 1197 20 B 911 JSR STCH 
163 119A CE2512 DEC RCNT 
164 119D DOEF BNZ URD2 
165 119F A950 LDA #$50 
166 11A1 8DBA11 STA DSPADR 
167 11A4 EEBBll INC DSPADR+1 
168 11A7 CE2412 DEC HCNT 
169 llAA DOB9 BNZ URDO 
170 11AC 60 RTS 
171 11AD FETCH CHARACTER 
172 11 AD ADAD11 FCH LDA FCH 
173 11BO RADR EQU FCR+1 
174 11BO EEAE11 DO lDB RADR 
175 I1B8 60 RTS 
176 11B9 STORE CHARACTER 
177 I1B9 8DB 911 STCH STA STCH 
178 11BC DSPADR EQU STCH+l 
179 11BC EEBAI1DO IDB DSPADR 
180 11C4 60 RTS 
181 11C5 
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182 11C5 UPDATE STACK DISPLAY 
183 11C5 
184 11 C5 A9688DBA UDSD CDB DSPADR,RLl +24 
185 11CF AD2612 LDA TUSTK 
186 11D2 8DFD11 STA STItADR 
187 11D5 A908 LDA #8 
188 11D7 8D2412 STA HCNT 
189 11DA A9B1 UDSD1 LDA 1'1' 
190 11DC 20B911 JSR STCH 
191 11DF ADFD11 LDA STItADR 
192 11 E2 20C212 JSR CNV2HX 
193 11 E5 20B911 JSR STCH 
194 11 E8 8A TXA 
195 1U9 20B911 JSR STCH 
196 1UC AOAO LDY # ' 

, 
197 11EE ADFD11 LDA STltADR 
198 11Fl CD1211 CHP US TIt 
199 11F4 D002 BNE UDSD2 
200 11F6 AOHE LDY #' >' SET ">" TO HARK 
201 11F8 STACK POSITION 
202 11F8 98 UDSD2 TYA 
203 11 F9 20B 911 JSR STCH 
204 11FC ADOOOI UDSD3 LDA $100 
205 11FF STltADR EQU UDSD3+1 
206 11FF 20C212 JSR CNV2HX 
207 1202 20B 911 JSR STCH 
208 1205 8A TXA 
209 1206 20B911 JSR STCH 
210 1209 CErD11 DEC STItADR 
211 120C ADBA11 LDA DSPADR 
212 120F 2980 AND #$80 
213 1211 0968 ORA #$68 
214 1213 186980 ADD #$80 
215 1216 8DBA11 STA DSPADR 
216 1219 9003 BCC UDSD4 
217 1218 EEBB11 INC DSPADR+1 
218 121 E CE2412 UDSD4 DEC HCNT 
219 1221 DOB7 BNZ UDSD1 
220 1223 60 RTS 
221 1224 00 HCNT *** 
222 1225 00 RCNT *** 
223 1226 USTK EQU S 
224 1226 FF TUSTK DATA $FF 
225 1227 00 URDT *** 
226 1228 
227 1228 UPDATE BREAKPOINT HISTORY 
228 1228 
229 1228 A96E8D44 UBPD CDB UBA1,NTL+30 
230 1232 A9EE8D47 CDB UBA2,FLN+30 
231 123C A907 LDA 17 
232 123E 8D2412 STA HCNT 
233 1241 A004 UBPO LDY 14 
234 1243 B94312 UBPI LDA UBP1,Y 
235 1246 UBA1 EQU UBP1 +1 
236 1246 994612 UBP2 STA UBP2,Y 
237 1249 UBA2 EQU UBP2+1 
238 1249 88 DEY 
239 124A DOn BHZ UBP1 
240 124C AD4412 LDA UBA1 
241 124F 38E980 SUB #$80 
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242 1252 8D4412 STA UBA1 
243 1255 B003 BCS UBP3 
244 1257 CE4512 DEC UBAl +1 
245 125A AD4712 UBP3 LDA UBU 
246 125D 381980 SUB #$80 
247 1260 8D4712 STA UBA2 
248 1263 B003 BCS UBP4 
249 1265 CE4812 DEC UBA2+1 
250 1268 CE2412 UBP4 DEC MCIIT 
251 126B DOD4 BIIZ UBPO 
252 126D AD7B15 LDA BPA+1 
253 1270 20C212 JSI CIIV2HX 
254 1273 8D6'04 STA ILl +31 
255 1276 8E7004 STX ILl +32 
256 1279 AD7A15 LDA BPA 
257 127C 20C212 JSI CIIV2HX 
258 127' 8D7104 STA ILl +33 
259 1282 8E7204 STX ILl +34 
260 1285 60 ITS 
261 1286 
262 1286 UPDATE "ITS" DISPLAY 
263 1286 
264 1286 AD1211 UITS LDA usn 
265 1289 186901 IliA 
266 128C 8D9612 STA FST1+1 
267 128F 186901 INA 
268 1292 8D9C12 STA FST2+1 
269 1295 ADO 001 FST1 LDA $100 
270 1298 8D2111 STA DCIIT 
271 129B ADO 001 FST2 LDA $100 
272 129E 8D2211 STA DCIIT+1 
273 12A1 EE2111 DO IDB DCIIT 
274 12A9 AD2211 LDA DCIIT+1 
275 12AC 20C212 JSI CIIV2HX 
276 12A' 8D7404 STA ILl +36 
277 12B2 8E7504 STX ILl +37 
278 12B5 AD2111 LDA DCIIT 
279 12B8 20C212 JSI CIIV2HX 
280 12BB 8D7604 STA ILl+38 
281 12BE 8E7704 STX ILl +39 
282 12C1 60 RTS 
283 12C2 
284 12C2 COIIVERT A TO 2 HEX DIGITS, 
285 12C2 BIGB III A, LOW III X 
286 12C2 
287 12C2 AA CIIV2BX TAX 
288 12C3 4A LSRA 
289 12C4 4A LSRA 
290 12C5 4A LSIA 
291 12C6 4A LSRA 
292 12C7 20D212 JSI CVBXDG 
293 12CA 48 PBA 
294 12CB 8A TXA 
295 12CC 20D212 JSI. CVBXDG 
296 12CF AA TAX 
297 12DO 68 PLA 
298 12D1 60 I.TS 
299 12D2 290F CVBXDG AIID #$F 
300 12D4 C90A CMP #10 
301 12D6 9003 BLS CVBX2 
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302 12D8 186907 ADD #7 
303 12DB 1869BO CVHX2 ADD #$BO 
304 12DE 60 aTS 
305 12DF CHLINE EQU $7DO 
306 12DF 00 CLPTa *** 
307 12EO 4C3F10 aTILT JHP IlCL3A 
308 12E3 ItEYBOAIlD IlEAD 
309 12E3 A9AO RltB LDA I' , 
310 12E5 C018 cn 124 
311 12E7 Fon BlQ UILT 
312 1219 99D007 STA CMLINE, Y 
313 12EC A940 IlItBl LDA #$40 
314 12EE 8DA614 STA CFLASH 
315 12F1 8DA714 STA CFLASH+1 
316 12F4 B9D007 LDA CMLIME, Y 
317 12F7 490E EOIl I$E 
318 12F9 99D007 STA CMLINE,Y FLASH CURSOR 
319 12FC ADOOCO 1l1tB2 LDA ItB 
320 12" 300C BMI RltB4 
321 1301 EEA614 RltB3 INC CFLASH 
322 1304 Don BNZ RltB3 
323 1306 EEA714 IMC CFLASH+1 
324 1309 DOFl BNZ RltB2 
325 130B FODF BZ RltBl 
326 130D 8D10CO RltB4 STA ItBS CLEAR STROBE 
327 1310 C988 CMP 1$88 
328 1312 F010 BEQ RltB7 BACK UP CURsoa 
329 1314 C9AE CMP " .. END OF LIME 
330 1316 D009 BNE RKB6 
331 1318 38 SEC 
332 1319 99D007 RKB5 STA CMLINE,Y 
333 131c C8 INY 
334 131D 8CDF12 STY CLPTR 
335 1320 60 RTS 
336 1321 18 RKB6 CLC 
337 1322 90F5 BCC RltB5 
338 1324 A9AO RItB 7 LDA iJ' , 
339 1326 99D007 STA CMLIHE,Y 
340 1329 88 DEY 
341 132A 8CDFl2 STY CLPTR 
342 132D C002 CPY #2 
343 132F BOB2 BGE RItB 
344 1331 A002 LDY 12 
345 1333 8CDFl2 STY CLPTR 
346 1336 DOAB BNZ RItB 
347 1338 GET HEXADECIMAL 
348 1338 HUMBER FROM KEYBOARD 
349 1338 A200 FPRM LDX 10 
350 133A 8EA814 STX RESULT 
351 133D 8EA914 STX RESULT+1 
352 1340 B9D007 FPRM2 LDA CMLINE,Y 
353 1343 cno CMP 1'0' CHECK VALIDITY 
354 1345 9033 BLS PNG 
355 1347 C9BA CMP #': ' 
356 1349 900B BLS DOK 
357 134B C9C1 CHP I'A' 
358 134D 902B BLS PNG 
359 134F C9C7 CMP I'G' 
360 1351 B027 BGE PHG 
361 1353 38£907 SUB #7 
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362 1356 290F DOK AND '"$F 
363 1358 OEA814 ASL RESULT 
364 135B 2EA914 ROL RESULT+1 
365 135E OEA814 ASL RESULT 
366 1361 2EA914 ROL RESULT+1 
367 1364 OEA814 ASL RESULT 
368 1367 2EA914 ROL RESULT+1 
369 136A OEA814 ASL RESULT 
370 136D 2EA914 ROL RESULT+1 
371 1370 ODA814 ORA RESULT 
372 1373 8DA814 STA RESULT 
373 1376 C8 lNY 
374 1377 E8 INX 
375 1378 DOC6 BNZ FPRM2 
376 137A C9AE PNG CMP # I.' CHECK FOR TERMINATOR 
377 137C FOOB BEQ POK 
378 137E C9AO CMP # ' 

, 
379 1380 F007 BEQ POK 
380 1382 C9AC CMP II J I 

381 1384 F003 BEQ POK 
382 1386 A900 LDA 10 
383 1388 60 RTS 
384 1389 8DAAl4 POK STA LAST 
385 138C 6A RORA 
386 138D 6A RORA 
387 138E C8 INY 
388 138F 8A TXA 
389 1390 60 RTS 
390 1391 4C3FlO TILT JMP RCL3A 
391 1394 INSPECT/MODIFY MEMORY 
392 1394 A002 MEMORY LDY #2 
393 1396 203813 JSR FPRM 
394 1399 FOF6 BZ TILT 
395 139B 90F4 BCC TILT 
396 139D ADA814 LDA RESULT 
397 13AO 8DD613 STA MADR 
398 13A3 8D0214 STA RPADR INITIALIZE ADDRESSES 
399 13A6 ADA914 LDA RESULT+1 
400 13A9 8DD713 STA MADR+1 
401 13AC 8D0314 STA RPADR+1 
402 13AF A9AO MO LDA #' , 
403 13B1 AOOO LDY #0 
404 13B3 99D207 MOA STA CMLINE+2, Y 
405 13B6 C8 INY 
406 13B7 C015 CPY #21 
407 13B9 DOF8 BNE MOA 
408 13BB A002 LDY #2 
409 13BD ADD713 LDA MADR+1 
410 13CO 20C212 JSR CNV2HX 
411 13C3 8DD207 STA CMLINE+2 
412 13C6 8ED307 STX CMLINE+3 
413 13C9 ADD613 LDA MADR 
414 13CC 20C212 JSR CNV2HX 
415 13CF 8DD407 STA CMLINE+4 
416 13D2 8ED507 STX CMLlNE+5 
417 13D5 ADD513 M1 LDA M1 
418 13D8 MADR EQU M1+1 
419 13D8 48 PHA 
420 13D9 20C212 JSR CNV2HX 
421 13DC 8DD707 STA CMLINE+7 
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422 13DF 8ED80 7 STX CMLINE+8 
423 13E2 68 PLA 
424 13E3 8DDB07 STA CMLlNE+ll 
425 13E6 AOOD LDY #13 
426 13E8 20E312 MlA JSR RlB 
427 l3EB C9AE CMP # I. I 
428 l3ED F008 BEQ M1B 
429 13EF C9AO CMP I' , 
430 13F1 F004 BEQ MlB 
431 13F3 C9AC CMP # I, I 
432 13F5 DOFl BNE MIA 
433 13F7 AOOD M1B LDY #13 
434 13F9 203813 JSR FPRM 
435 13FC F006 8Z M2A 
436 13FE ADA814 LDA RESULT 
437 1401 8D01l4 M2 STA M2 
438 1404 RPADR EQU M2+1 
439 1404 ADAA14 M2A LDA LAST 
440 1407 C9AE CMP 

"'. I 441 1409 D003 8NE M3 
442 140B 4C1210 JMP D8G2A 
443 140E C9AO M3 CMP I' , 
444 1410 D013 8NE M4 
445 1412 EED613DO ID8 MADR INCREMENT FOR NEXT 
446 141A EE0214DO ID8 RPADR ACCESS 
447 1422 4CAF13 M3A JMP MO 
448 1425 C9AC M4 CMP DI, I 

449 1427 F003 8EQ M5 
450 1429 4C3FI0 JMP RCL3A 
451 142C ADD613 M5 LDA MADR DECREMENT FOR NEXT 
452 142F 38E901 DEA ACCESS 
453 1432 8DD613 STA MADR 
454 1435 8D0214 STA RPADR 
455 1438 C9FF CMP il$FF 
456 143A DOE6 8NE M3A 
457 143C CED713 DEC MADR+1 
458 143F CE0314 DEC RPADR+l 
459 1442 4CAF13 JMP MO 
460 1445 MODIFY PSEUDO REGISTER 
461 1445 A90F8D90 REG CD8 REGADR.RVCTR 
462 144F ADD207 LDA CMLINE+2 
463 1452 AOOO LDY 10 
464 1454 8CAB14 STY STULG 
465 1457 C9Cl CMP I'A' 
466 1459 FOlB 8EQ RGI 
467 145B C8 INY 
468 145C C9D8 CMF , 'X' 
469 145E F016 8EQ RGI 
470 1460 C8 tNY 
471 1461 C9D9 CMP I'Y' 
472 1463 FOll 8EQ RGI 
473 1465 C8 INY 
474 1466 C9D3 CMP I's' 
475 1468 DOO5 8NE RGO 
476 146A EEA814 INC STKFLG 
477 146D DOO7 8NZ RGI 
478 146.F C9DO RGO CMP I'p' 
479 1471 F039 BEQ RP 
480 1473 4C3FlO RGE JMP RCL3A 
481 1476 98 RGI TYA 
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482 1477 186D9014 ADD REGAD! COIIPUTE PSEUDO REGISTER 
483 147B 8D9014 STA UGADI ADDIESS 
484 147E 9003 BCC IG1 
485 1480 EE9114 IIIC IEGADI+1 
486 1483 A003 IG1 LDY 13 
487 1485 203813 IG2 JSI "III 
488 1488 90£9 BCC IGI 
489 148A '017 BZ IGI 
490 148C ADA814 LDA IISOLT 
491 148' 8D8'14 IG3 STA IG3 OVEILAID ADDIISS 
492 1492 IIGADI IQU IG3+1 
493 1492 ClAB14 DIC STULG 
494 1495 D003 BHZ IG3A 
495 1497 8D2612 STA TUSTI: 
496 149A 20C511 IGlA JSI UDSD 
497 149D 204cll IG4 JSI OlD 
498 14AO 205818 JSI UPDW 
499 14A3 4C2310 JIIP ICL 
500 14A6 KB IQU $COOO 
501 14A6 KBS IQU $C010 
502 14A6 0000 C'LASB $$$ 
503 14A8 0000 RESULT $$$ 
504 14AA 00 LAST *** 505 1UB 00 STULG *** 506 14AC SET PSW BITS 
507 14AC A003 IP LDY 13 
508 14A! B9D007 IPO LDA CIILIRI,Y 
509 14B1 C8 IllY 
510 14B2 C9A! CliP " .. 
511 14B4 '017 BEQ IG4 
512 14B6 A207 LDX 17 
513 1418 DDIB14 IP1 CliP PBTlL-1,X 
514 14BB '006 BEQ IP2 
515 14BD CA DIX 
516 UBI lOra BPL IPl 
517 14CO 4C3PlO JIIP ICL3A 
518 14C3 BDP214 IP2 LDA BTlL-1,X 
519 14C6 8DA814 STA RESULT 
520 14C9 B9D007 LDA CIILIRI, Y 
521 14CC C8 IRY 
522 14CD C9B1 CliP 1'1' 
523 14C' F012 BEQ IP4 
524 14D1 cno CliP 1'0' 
525 14D3 DOn IRI IGI 
526 14D5 ADA814 LDA RESULT 
527 14D8 49rP CIIA 
528 14DA 2D1411 AID PSW 
529 14DD 8D1411 IP3 STA PSW 
530 14EO 4CAEl4 JIIP IPO 
531 1413 ADA814 IP4 LDA IESULT 
532 14E6 OD1411 OIA PSW 
533 1419 4CDD14 JIIP 1P3 
534 14EC CED6C2C4 PBTBL ASC 'RVBDIZC' 
535 14'3 80401008 BTiL DATA $80,$40,$10,8,4,2,1 
536 14PA 00 B"LAG *** 537 Un JUIIP 'ACILITY 
538 un 
539 14n 203813 JUIIP JSI "III GIT JUIIP ADDIESS 
540 14P1 '028 BZ JTlLT 
541 1500 9026 BCC JTlLT 
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PAGE 010 DEBUG FOR APPLE II 

542 1502 ADA814 LDA RESULT 
543 1505 8D2615 STA JADR 
544 1508 ADA914 LDA RESULT+1 
545 150B 8D2715 STA JADR+1 
546 150E 20D116 J2 JSR STSCRR SET JUMP SCREER 
547 1511 AEl211 LDX S LOAD PSEUDO REGISTERS 
548 1514 9A TXS 
549 1515 AD 1411 LDA PSII 
550 1518 48 PHA 
551 1519 ADOF11 LDA A 
552 151C AElO11 LDX X 
553 151F AC1111 LDY Y 
554 1522 28 PLP SET JUMP FLAGS 
555 1523 6C2615 J3 JMP *JADR 
556 1526 0000 JADR $$$ JUMP ADDRESS 
557 1528 4C3F!0 JTILT JMP RCL3A 
558 152B 
559 152B BREAKPOIRT FACILITY 
560 152B 
561 152B 203813 BKPT JSR FPRM 
562 1521 B058 BCS BCRT 
563 1530 ADAA14 LDA LAST 
564 1533 C9AO CMP I' I 

565 1535 DOF! BRE JTILT 
566 1537 ADA814 LDA RESULT 
567 153A 8D2615 STA JADR 
568 153D ADA914 LDA RESULT+1 
569 1540 8D2715 STA JADR+1 
570 1543 203813 BKPT1 JSR FPRM 
571 1546 90EO BCC JTILT 
572 1548 ADA814 BKPT1A LDA RESULT 
573 154B 8D7A15 STA BPA 
574 154E 8D7E15 STA BPA2 
575 1551 ADA914 LDA RESULT+1 
576 1554 8D7815 STA BPA+1 
577 1557 8D7F15 ST'A BPA2+1 
578 155A AOOO LDY 10 MOVE PROGRAM WORDS 
579 155C 207915 BKPT2 JSR FlW 
580 155F 998115 STA SAVE, Y 
581 1562 C8 INY 
582 1563 C003 CPY 13 
583 1565 DOF5 BRE BKPT2 
584 1567 AOOO LDY 10 SET BREAKPOINT 
585 1569 B98415 BKPT3 LDA BPI,Y 
586 156C 207D15 JSR SBW 
587 156F C8 INY 
588 1570 C003 cn #3 
589 1572 DOF5 BRE UPT3 
590 1574 EEFA14 IRC BPFLAG 
591 1577 D095 BRZ J2 ARD JOIR JUMP CODE 
592 1579 B97915 FlW LDA FBW,Y 
593 157C BPA EQU FlW+1 
594 157C 60 RTS 
595 157D 997D15 SBW STA SBW,Y 
·596 1580 BPA2 EQU SBW+1 
597 1580 60 ITS 
598 1581 SAVE RES 3 
599 1584 4CAC15 BPI JMP BRTR 
600 1587 00 PBKF *** PREVIOUS BKPT FLAG 
601 1588 AD8715 BCRT LDA PBU WAS THBRB A PRBVIOUS BKPT? 
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602 158B DOlO BNZ BCNT2 
603 158D B92Fl6 BCNT1 LDA NPB, Y 
604 1590 99D007 STA CMLINE,Y SET NO PREVo BKPT MESSAGE 
605 1593 C8 INY 
606 1594 C9D4 CMP # 'T' 
607 1596 DOF5 BNE BCNT1 
608 1598 AOOO LDY 110 
609 159A 4c4910 JMP RCL4A 
610 159D AD7A15 BCNT2 LDA BPA MOVE PREVIOUS BKPT ADDR 
611 15AO 8D2615 STA JADR TO JUMP ADDRESS 
612 15A3 AD7B15 LDA BPA+1 
613 15A6 8D2715 STA JADR+1 
614 15A9 4C4815 JMP BKPTlA 
615 15AC 
616 15AC BREAKPOINT RETURN FACILITY 
617 15AC 
618 15AC 8D2916 BRTN STA TA SAVE REG'S 
619 15AF 8E2A16 STX TX 
620 15B2 8C2B16 STY TY 
621 15B5 08 PHP 
622 15B6 68 PLA 
623 15B7 8D2E16 STA TPSW 
624 15BA BA TSX 
625 15BB 8E2C16 STX TS 
626 15BE 78 DI KILL INTERRUPTS 
627 15BF A220 LDX IIDBS 
628 15C1 9A TXS LOAD DEBUG STACK 
629 15C2 8E8715 STX PBKF 
630 15C5 20FA10 JSR ADVR ADVANCE REG FILE 
631 15C8 AOOO LDY 110 MOVE IN NEW PSEUDO REG'S 
632 15CA B 92 916 BRTN2 LDA TA,Y 
633 15CD 990F11 STA A,Y 
634 15DO C8 INY 
635 15D1 C006 CPY 116 
636 15D3 DOF5 BNE BRTN2 
637 15D5 AD1211 LDA S COMPUTE STACK DIFF. 
638 15D8 38ED1811 SUB S+6 
639 15DC 8D1311 STA D 
640 15DF 202812 JSR UBPD AND BREAKPOINT DISPLAY 
641 15E2 AOOO LDY 10 
642 15E4 B93C16 BRTN3 LDA BPRM,Y DISPLAY BKPT MESSAGE 
643 15E7 99D007 STA CMLINE,Y 
644 15EA C8 INY 
645 15 EB C9C4 CMP II'D' 
646 15ED DOF5 BNE BRTN3 
647 15EF A900 BRTN4 CLA CLEAR BKPT FLAG 
648 15F1 8DFA14 STA BPFLAG 
649 15F4 8DA614 STA CFLASH 
650 15F7 8DA714 STA CFLASH+1 SET DELAY 
651 15FA 204C11 JSR URD UPDATE ALL DISPLAYS 
652 15FD 20C511 JSR UDSD 
653 1600 208612 JSR URTS 
654 1603 205818 JSR UPDW 
655 1606 AOOO LDY 110 RESTORE BKPT INST'S 
656 1608 B98115 BRTN5 LDA SAVE, Y 
657 160B 207D15 JSR SBW 
658 160E C8 INY 
659 160F C003 CPY #3 
660 1611 DOF5 BNE BRTN5 
661 1613 EEA614 BRTN6 INC CFLASH 
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662 1616 DOFB BNZ BRTN6 
663 1618 EEA714 INC CFLASH+1 
664 161B DOF6 BNZ BRTN6 
665 161 D AD51CO LDA $C051 TURN ON NORMAL 
666 1620 AD52CO LDA $C052 DEBUG SCREEN 
667 1623 AD54CO LDA $C054 
668 1626 4C2310 JMP RCL 
669 1629 00 TA *** 
670 162A 00 TX *** 
671 162B 00 TY *** 
672 162C 00 TS *** 
673 162D 00 TD *** 
674 162E 00 TPSW *** 
675 162F CECFAODO NPB ASC 'NO PREY. BKPT' 
676 163C C2CBDOD4 BPRM ASC 'BKPT REACHED' 
677 1648 DBS EQU $20 
678 1648 AOOO BPFAIL LDY #0 
679 164A B95816 BPF2 LDA BPFM,Y 
680 164D 99D007 STA CMLINE,Y 
681 1650 C8 INY 
682 1651 C9C4 CMP # 'D' 
683 1653 DOF5 BNE BPF2 
684 1655 4CEFl5 JMP BRTN4 
685 1658 C2CBDOD4 BPrM ASC 'BKPT FAILED' 
686 1663 
687 1663 SET JUMP SCREEN 
688 1663 
689 1663 AED207 VIEW LDX CMLINE+2 
690 1666 A900 LDA #0 
691 1668 EOD4 CPX # 'T' 
692 166'A D004 BNE V2 
693 166C A2B3 LDX #'3' 
694 166E D025 BNZ V7 
695 1670 EOCC V2 CPX #'L' 
696 1672 D006 BNE V4 
697 1674 A908 LDA #8 
698 1676 A2B5 V3 LDX # '5' 
699 1678 D01B BNZ V7 
700 167A EOC8 V4 CPX #'11.' 
701 167C D004 BNE V5 
702 167E A918 LDA #24 
703 1680 DOF4 BNZ V3 
704 1682 EOCE V5 CPX # 'N' 
705 1684 DOOC BNE VE 
706 1686 AD51CO LDA $C051 SWITCH TO 
707 1689 AD52CO LDA $C052 NORMAL DEBUG 
708 168C AD54CO LDA $C054 SCREEN 
709 168r 4C2310 JMP RCL 
710 1692 4C3F10 VE JMP RCL3A 
711 1695 8E2111 V7 STX DCNT 
712 1698 8D2211 STA DCNT+1 
713 169B ADD307 LDA CMLINE+3 
714 169E C9Bl CMP # 'I' 
715 16AO 90rO BLS VE 
716 16A2 CD2111 CMP DCNT 
717 16A5 BOEB BGE VE 
718 16A7 290' AND #$' 
719 16A9 3 SE901 DEA 
720 16AC OA ASLA 
721 IUD OA ASLA 
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722 lUI! 186D2211 ADD DCRT+1 
723 1682 18691!0 V8 ADD #<SCRADI. 
724 16B5 8DD416 STA JSCI. 
725 16B8 A916 LDA #>SCRADI. 
726 16BA 6900 ADC #0 
727 16BC 8DD516 STA JSCI.+1 
728 16Br 20D116 JSI. STSCI.R 
729 16C2 ADD207 LDA CMLIRI!+2 
730 16C5 8Dr507 STA rLII+37 
731 16C8 ADD307 LDA CMLIRE+3 
732 16CB 8D)'607 STA FLII+38 
733 16CE 4C2310 JMP I.CL 
734 16D1 A203 STSCI.II LDX #3 
735 16D3 BDE016 STSC2 LDA SCI.ADI.,X OVERLAID ADDRESS 
736 16D6 JSCK EQU STSC2+1 
737 16D6 8DDA16 STA STSC3+1 
738 16D9 ADOOCO STSC3 LDA $COOO 
739 16DC CA DEI 
740 16DD 10)'4 BPL STSC2 
741 16Dr 60 ITS 
742 16£0 00515254 SCRADI. DATA 0,$51,$52,$54 TEXT 1 
743 16£4 00515255 DATA 0,$51,$52,$55 TEXT 2 
744 16E8 50525456 DATA $50,$52,$54,$56 LORES 1 
745 16EC 50525556 DATA $50,$52,$55,$56 LORES 2 
746 16rO 50535456 DATA $50,$53,$54,$56 MIXED LORES 1 
747 16r4 50535556 DATA $50,$53,$55,$56 MIXED LORES 2 
748 16ra 50525457 DATA $50,$52,$54,$57 HUES 1 
749 16rC 50525557 DATA $50,$52,$55,$57 HUES 2 
750 1700 50535457 DATA $50,$53,$54,$57 
751 1704 50535557 DATA $50,$53,$55,$57 
752 1708 
753 1708 II IR DOli ASSIGIIMERT 
754 1708 
755 1708 ADD207 IIIRDOIl LDA CMLIME+2 GET IIIRDOII # 
756 170B C9B1 CMP #' l' 1 THROUGH r 
757 170D 902B BLS IITlLT 
758 170r C9BA CMP ": I 

759 1711 900B BLS 11112 
760 1713 C9C1 CMP I'A' 
761 1715 9023 BLS IITlLT 
762 1717 C9C7 CMP I 'G' 
763 1719 BOlF BGE IIIlLT 
764 1718 38E907 SUB #7 
765 171E 290r 11M2 AIID #$r 
766 1720 38£901 DEA 
767 1723 8D5718 STA liMO SAVE II III DOli #, 0-14 
768 1726 ADD307 LDA CMLIIIE+3 
769 1729 C9AC CMP II •• CHECK rol. COMMA 
770 172B DOOD Bill! IITlLT 
771 172D ADD407 LDA CMLIIIE+4 
772 1730 Al05 LDX #5 
773 1732 DD5118 lIB 3 CMP IITBL ,X 
774 1735 r006 B1!Q IIM4 
775 1737 CA DI!X 
776 1738 lOra BPL 11113 
777 173A 4C3FlO IIIlLT JMP I.CL3A lLLEGAL TYPE 
778 173D 814818 lIB 4 STI II TYPE 
779 1740 E005 CPX 15 CLEAR? 
780 1742 r06A B1!Q CLI!AR YES, DO IT 
781 1744 A9AO LDA I' , 
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782 1746 A200 LDX 10 
783 1748 9D4B18 WB5 STA VRAMI,X CLIAR RAMI SPACI 
784 174B 18 IRX 
785 174C 1006 CPX #6 
786 1741 Dor8 BRB VR5 
787 1750 A006 LDY 16 
788 1752 203813 JSB. FrB.M GIT VIRDOV ADDB.ISS 
789 1755 rOil BZ VTILT 
790 17 57 B019 BCS VR7 
791 1759 A200 LDX 10 
792 175B B9D007 VB6 LDA CMLIRI,Y TB.AIISMIT RAMI 
793 1751 C9AI CMP ".' 7 94 1760 r010 BlQ VB7 
795 1762 9D4B18 STA IIRAMI,X 
796 1765 CS IRY 
797 1766 18 II!X 
798 1767 1006 CPX 16 
799 1769 Doro Bill VII 6 
800 176B B9D007 LDA CIILIIII,Y CRICK roB. TlD.IIIIIAL 
801 1761 C9AB CliP I' .' COMMA 
802 1770 DOC8 Bill IlTILT 
803 1772 AD5718 VB7 LDA VII 0 
804 177 5 OA ASLA VIIiDOV RUMBED. 
805 1776 OA ASLA TIlliS 9 
806 1777 OA ASLA 
807 1778 186D5718 ADD 11110 
808 177C 1869C1 ADD # <IIDTBL 
809 177r 8DB617 STA IIPTB. 
810 1782 A917 LDA #>VDTBL 
811 1784 6900 ADC 10 
812 1786 8DB717 STA IIPTB.+1 
813 1789 AD4818 LDA IITYPI GET TYPI 
814 178C 20B517 JSB. IVTBL lilTED. IIIIIDOV TYPE 
815 178r ADA814 LDA USULT ARD ADDD.ESS 
816 1792 20B517 JSB. IIITBL 
817 1795 ADA914 LDA B.ISULT+1 
818 17 98 20B517 JSB. IVUL 
819 179B A200 LDX 10 UAIISMIT IIAME 
820 179D BD4B18 VB8 LDA VIIAIII,X 
821 17AO 20B517 JSB. EIITBL 
822 17A3 18 IIiX 
823 17A4 E006 cn 16 
824 17A6 Dor5 IRB VB8 
825 17A8 205818 JSB. UPDV 
826 17AB 4C2310 JMP B.CL 
827 17AB A9rr CLIAB. LDA Iur 
828 17BO 8D4818 STA IITYPE 
829 17B3 DOBD BIIZ VR7 
830 17B5 8DB517 EIITBL STA IIITBL 
831 17B8 IIPTB. IQU IVTBL+1 
832 17B8 EIB617DO IDB IIPTB. 
833 17CO 60 B.TS 
834 17C1 rr IIDTBL DATA 255 
835 17C2 RES 8 
836 17CA rr V2 DATA 255 
837 17CB US 8 
838 17D3 rr 113 DATA 255 
839 17D4 RES 8 
840 17DC rr 114 DATA 255 
841 17DD US 8 
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842 17E5 FF W5 DATA 255 
843 17E6 RES 8 
844 17EE FF W6 DATA 255 
845 17EF RES 8 
846 17F7 FF W7 DATA 255 
847 17F8 RES 8 
848 1800 FF W8 DATA 255 
849 1801 RES 8 
850 1809 FF W9 DATA 255 
851 180A RES 8 
852 1812 FF WA DATA 255 
853 1813 RES 8 
854 18lB FF WB DATA 255 
855 181 C RES 8 
856 1824 FF WC DATA 255 
857 1825 RES 8 
858 182D FF WD DATA 255 
859 182E RES 8 
860 1836 FF WE DATA 255 
861 1837 RES 8 
862 183F FF WF DATA 255 
863 1840 RES 8 
864 1848 00 WTYPE *** 865 1849 0000 WADR $$$ 
866 184B WNAME RES 6 
867 1851 C1D3C4DO WTBL ASC 'ASDPHC' 
868 1857 00 WNO *** 869 1858 
870 1858 UPDATE WINDOW DISPLAY 
871 1858 
872 1858 A9C18D6A UPDW CDB WUPTR.WDTBL CREATE TABLE POINTER 
873 1862 A900 CLA 
874 1864 8D5718 STA WNO 
875 1867 AOOO UPDW2 LDY #0 
876 1869 B 96 918 UPDW2A LDA UPDW2A.Y 
877 186C WUPTR EQU UPDW2A+1 
878 186C 994818 STA WTYPE. Y MOVE WINDOW FILE 
879 186F C8 INY 
880 1870 C009 CPY #9 
881 1872 DOF5 BNE UPDW2A 
882 1874 AD6A18 LDA WUPTR UPDATE POINTER 
883 1877 186909 ADD #9 
884 187A 8D6A18 STA WUPTR 
885 187D AD6B18 LDA WUPTR+1 
886 1880 6900 ADC #0 
887 1882 8D6B18 STA WUPTR+1 
888 1885 AD5718 UPDW2B LDA WNO GET WINDOW NUMBER 
889 1888 AA TAX COMPUTE SCREEN ADDRESS 
890 1889 2907 AND 17 
891 188B 0908 ORA #8 
892 188D 8D2719 STA WFADR+1 
893 1890 8A TXA 
894 1891 2918 AND #$18 
895 1893 8D2619 STA WFADR 
896 1896 OA ASLA 
897 1897 OA ASLA 
898 1898 OD2619 ORA WFADR 
899 189B OA ASLA 
900 189C 8D2619 STA WFADR 
901 189F 6E2719 ROR WFADR+1 
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902 18A2 6E2619 R.OR. vrADR. 
903 18A5 AD2619 LDA VrADR. 
904 18A8 8DB618 STA VUPTR.Z 
905 18AB AD2719 LDA WrADR.+1 
906 18A! 8D17l8 STA WUPTR.Z+1 
907 18B1 A027 LDY 139 
908 18B3 A9AO LDA I' 

, 
909 18B5 99B518 UPDW3 STA UPDV3,Y CLEAR. LIHE 
910 18B8 WUPTR.Z EQU UPDW3+1 
911 18B8 88 DEY 
912 18B9 lOrA BPL UPDW3 
913 18BB AD4818 LDA WTYPE 
914 18B! 1003 BPL UPDW3A 
915 18CO 4C2E1A JMP EOW 
916 18C3 AD4A18 UPDW3A LDA WADR.+1 
917 18C6 20C212 JSR CHV2RX 
918 18C9 202519 JSR STWHD 
919 18CC 8A TXA 
920 18CD 202519 JSR. STWHD 
921 18DO AD4918 LDA WADI. 
922 18D3 20C2lZ JSR. CHV2RX 
923 18D6 202519 JSR STWHD 
924 18D9 8A TXA 
925 18DA 202519 JSR. STWHD 
926 18DD A9AO LDA # ' 

, 
927 18Dr 202519 JSR STWHD 
928 1BE2 AD4.918 LDA WADR. 
929 18E5 8D3219 STA ACSPTR. 
930 18E8 AD4A18 LDA WADR+1 
931 18EB 8D3319 STA ACSPTIl+1 
932 18EE A200 LDI 10 
933 18ro BD4B18 UPDW4 LDA WHAME,I MOVE HAME TO WIHDOW 
934 18F3 202519 JSR. STWHD 
935 18r6 E8 IHX 
936 18F7 E006 CPX 16 
937 18r9 Dor5 BIfE UPDW4 
938 18FB A9AO LDA I' , 
939 18rD 202519 .lSR. STWHD 
940 1900 AD4818 LDA WTYPE JUMP TO APPIlOPIlIATE 
941 1903 r038 BZ ASCW PROCESSOR. 
942 1905 38U01 DEA 
943 1908 r043 BZ SHGLW 
944 190A 38E901 D·EA 
945 190D D003 BHZ TPTR 
946 190" 4C·9819 JMP DBLW 
947 1912 38..:901 UTR. DEA 
948 19B D003 BHZ TREX 
949 1917 4C3rlA JMP PTIlW 
950 191A 38E901 THEX DEA 
951 191D D003 BHZ JMP 
952 19lF 4ClZ1A JMP REIW 
953 1922 4C2219 JMP JMP JMP 
954 1925 8D2519 STVHD STA STWHD 
955 1928 vrADR. EQU STVHD+1 
956 1928 EE2619DO IDB vrADIl 
957 1930 60 IlTS 
958 1931 AD3119 rWD LDA rWD 
959 1934 ACSPTR. EQU rWD+1 
960 1934'EE3219DO IDB ACSPTIl 
961; 193C' 60 IlTS 
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962 193D 
963 193D ASCII IIUDOW 
964 193D 
965 193D AOOO ASCII LDY #0 
966 193F 203119 ASCW2 JSIl FIID 
967 1942 202519 JSR STWIID MOVE ASCII DATA 
968 1945 C8 IllY 
969 1946 C01C CPY #28 
970 1948 DOF5 BilE ASCW2 
971 194A 4C2ElA ASClI3 JMP EOll 
972 194D 
973 194D SIIIGLE PRECIS 1011 DECIMAL 
974 194D 
975 194D 203119 SIIGLlI JSR FlID GET IIUMBER 
976 1950 8D2111 STA Dcn SAVE IT 
977 1953 A2BO SIIWO LDX # '0' 
978 1955 38E964 SIIW1 SUB #100 COIIVERT TO ABSOLUTE 
979 1958 9003 BCC SlIII2 DECIMAL 
980 195A ES IIIX 
981 195B DOF8 BIIZ SlIlIl 
982 195D 6964 SlIII2 ADC #100 
983 195F 48 PHA 
984 1960 8A TXA 
985 1961 202519 JSR STlIIID SAVE DIGIT 
986 1964 68 PLA 
987 1965 A2BO LDX #'0 ' 
988 1967 38E90A SWII3 SUB 110 
989 196A 9003 BCC SlIII4 
990 196C E8 IIIX 
991 196D DOF8 BIIZ SlIII3 
992 196F 69BA SlIII4 ADC I$BA 
993 1971 48 PHA 
994 1972 8A TXA 
995 1973 202519 JSR STWIID 
996 1976 68 PLA 
997 1977 202519 JSR STWIID 
998 197A A9AO LDA # ' 

, 
999 197C 202519 JSR STWIID SPACE BETlIEElI FIELDS 
000 197F AD2111 LDA DCIIT 
001 1982 10C6 SlIII4A BPL ASClI3 FIIIISHED IF POSITIVE 
002 1984 A9AD LDA 1'-' 
003 1986 202519 JSR STlIIID SET MIliUS SlGII 
004 1989 AD2111 LDA DCIIT 
005 198C 1849rr69 TCA FORCE ARGUMEIIT POSITIVE 
006 1991 AOOO LDY 10 
007 1993 8e2111 STY DCIIT 
008 1996 10BB SlIII5 BPL SlIlIO 
009 1998 
010 1998 DOUBLE PRECIS 1011 DECIMAL 
011 1998 
012 1998 203119 DBLlI JSR FWD GET DOUBLE IIUMBER 
013 1991 8D2111 STA DCIIT 
014 199£ 8D2916 STA TA 
015 19A1 203119 JSR FlID 
016 19A4 8D2211 STA DCIIT+1 
017 19A7 8D2A16 STA TA+1 
018 19AA A905 DBLlIO LDA #5 
019 19AC 8D101A STA IICIIT 
020 19AF AOOO LDY 10 POWER TABLE POIIITER 
021 19B1 A9B0 DBLlIl LDA # '0' 
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022 19B3 BD11lA STA DIGIT 
023 19B6 AD2111 DBLW2 LDA DCRT 
024 19B9 3Br906lA SUB PT,Y 
025 19BD AA TAX 
026 19B! AD2211 LDA DCRT+l 
027 19C1 r907lA SBC PT+1,Y 
02B 19C4 900B BCC DBLW3 
029 19C6 BD2211 STA DCRT+1 
030 19C9 BE2111 STX DCRT 
031 19CC EE111A IRC DIGIT 
032 19cr DOE5 BNZ DBLV2 
033 19D1 AD111A DBLV3 LDA DIGIT 
034 19D4 202519 JSR STWND 
035 19D7 CB INY REXT POWER or TER 
036 19DB CB INY 
037 19D9 CElOlA DEC VCNT 
038 19DC DOD3 BNZ DBLV1 
039 19DE AD2Al6 LDA TA+1 
040 19E1 109r BPL SWN4A 
041 1913 A9AD LDA 11'-' 
042 19E5 202519 JSR STWIID 
043 19E8 AD2Al6 LDA TA+l 
044 19EB 49" CMA 
045 19ED BD2211 STA DCNT+1 
046 19ro 8D2Al6 STA TA+1 
047 19r3 AD2916 LDA TA 
048 19r6 1849"69 TCA 
049 19FB BD2111 STA DCRT 
050 19rE 90AA BCC DBLVO 
051 1AOO EE2211 INC DCRT+1 
052 lA03 4CAA19 JMP DBLVO 
053 1A06 1027E803 PT DBL 10000,1000,100,10,1 
054 lAID 00 WCIIT *** 
055 lA11 00 DIGIT *** 
056 1A12 
057 lA12 BEX WINDOW 
05B 1Al2 
059 lAl2 A908 BEXW LDA #8 
060 lAl4 BD2111 STA DCRT 
061 lA17 203119 BEXW1 JSR rWD 
062 1AlA 20C212 JSR CIIV2BX 
063 lAID 202519 JSR STWRD 
064 lA20 BA TXA 
065 1A21 202519 JSR STWND 
066 lA24 A9AO LDA I' 

, 
067 lA26 202519 JSR STWRD 
06B lA29 CE2111 DEC DCRT 
069 lA2C DOE9 BRZ BUW1 
070 1A2E AD5718 EOW LDA WRO 
071 lA31 186901 IRA 
072 1A34 8D5718 STA WRO 
073 1A37 C90r CMP 115 
074 lA39 D001 BRE EOL2 
075 1A3B 60 ITS 
076 1A3C 4C6718 EOL2 JMP UPDW2 
077 1A3r 
07B 1A3r POIRTER WIN.DOV 
079 1A3r 
080 1A3r 203119 PTRW JSR FWD 
OBI lA42 8D79lA STA PTRADR IRITIALIZE ADDRESSES 
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082 lA45 8D9DlA STA PTRAD2 
083 lA48 8DC11A STA PTRAD3 
084 1A4B 203119 JSR FWD 
085 1A4E 8D7AlA STA PTRADR+1 
086 lA51 8D9ElA STA PTRAD2+1 
087 1A54 8DC2lA STA PTRAD3+1 
088 lA57 20C212 JSR CRV2HX CORVERT PTR VALUE 
089 1A5A 202519 JSR STWRD 
090 1A5D 8A TXA 
091 lA5E 202519 JSR STWRD 
092 1A61 AD791A LDA PTRADR 
093 lA64 20C212 JSR CRV2HX 
094 1A67 202519 JSR STWRD 
095 1A6A 8A TXA 
096 1A6B 202519 JSR STWRD 
097 lA6E A9AO LDA I' , 
098 1A70 202519 JSR STWRD 
099 lA73 A9BE LDA I'>' 
100 1A75 202519 JSR STWRD 
101 1A78 ACCESS DIRECT THROUGH PTR 
102 1A78 AD781A PTRW1 LDA PTRW1 
103 1A7B PTRADR EQU PTRW1 +1 
104 1A7B 20C212 JSR CRV2HX CORVERT DIRECT OBJECT 
105 1A7E 202519 JSR STWRD 
106 1A81 8A TXA 
107 1A82 202519 JSR STWRD 
108 lA85 A9AO LDA I' , 
109 1A87 202519 JSR STWRD 
110 lA8A A9AC LDA ,I t' 
111 1A8C 202519 JSR STWRD 
112 1A8F A9D8 LDA I 'X' 
113 1A91 202519 JSR STWRD 
114 1A94 A9BE LDA I' >' 
115 1A96 202519 JSR STWRD 
116 lA99 AElO11 LDX X 
117 1A9C BD9ClA PTRW2 LDA PTRW2.X IRDEXED BY X 
118 1A9F PTRAD2 EQU PTRW2+1 
119 1A9F 20C212 JSR CRV2HX 
120 1AA2 202519 JSR STWRD 
121 1AA5 8A TXA 
122 1AA6 202519 JSR STWRD 
123 1AA9 A9AO LDA I' 

, 
124 1AAB 202519 JSR STWRD 
125 1AAE A9AC LDA I' t I 

126 1ABO 202519 JSR STWRD 
127 1AB3 A9D9 LDA "Y' 
128 1AB5 202519 JSR STWRD 
129 1AB8 A9BE LDA I'>' 
130 1ABA 202519 JSR STWRD 
131 1ABD AC1111 LDY Y 
132 1ACO B9C01A PTRW3 LDA PTRW3.Y IRDEXED BY Y 
133 1AC3 PTRAD3 EQU PTRW3 +1 
134 1AC3 20C212 JSR CRV2BX 
135 1AC6 202519 JSR STIIRD 
136 1AC9 8A TXA 
137 1ACA 202519 JSR STIiRD 
138 1ACD A9AO LDA I' , 
139 1ACF 202519 JSR STl/RD 
140 1AD2 4C2ElA EPTRII JKP EOIi 
141 lAD5 
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142 lAD 5 LOAD OBJICT PROH CASSBTTI 
143 lAD5 
144 lAD 5 AOOO LOAD LDY 10 
145 lAD7 B9201C LOAD1 LDA OTHSG,Y 
146 lADA 99D007 STA CHLlBI,Y 
147 lADD CS lBY 
148 1ADI C013 CrY 119 
149 1A10 DOP5 BBB LOAD1 
150 lAU 201312 JSR 11ItB 
151 lAI5 C9AO CHP I' , 
152 lAU P003 BBQ LOAD3 
153 lAU 4C3PlO JIIP IlCL3A 
154 lABC A9CC LOAD3 LDA I'L' 
155 lABI 8D7405 STA SCIlBII+$174 
156 lAPl A9CP LDA 1'0' 
157 lAU 8D7505 STA SCIlBIB+$175 
158 lAP 6 A9C1 LDA I'A' 
159 lAP 8 8D7605 STA SCIlBIB+$l76 
160 1ArB A9C4 LDA f'D' 
161 lAPD 8D7705 STA SCRBBB+$177 
162 1100 AUP LDA f-1 
163 1102 8D4BlC STA AUG 
164 1105 .6.900 CLA 
165 1107 SD091C STA BIlCDS 
166 1I0A AOOO IlBO LDY 10 
167 1I0C 20BDli IlB1 JSIl IlUAIS 
168 1I0P 70PB BVS 1lB1 
169 1111 1011 CPK #rTlIIB 
170 1113 90P5 ILS IlBO 
171 lB15 C8 lBY 
172 li16 C050 CrY 180 
173 1118 90n BLS IlB1 
174 lilA 201DlB IlB2 JSIl RUABB 
175 lilD 1011 CPK IUIIII 
176 lIU Ion BGI IlB2 
177 li21 20BDli JSR IlTRARS 
178 1124 BOll CPK IUIHI 
179 1126 Bon BGB 1lB2 
180 li28 A900 RU CLA 
181 li2A SD451C STA CKSH CLBAR CBICKSUH 
182 1I2D 20C911 JSR RDIYTI GBT IlBCOIlD KARK 
183 1130 C9Pr CHP I$n POll IlIAL? 
184 1132 D06A BII IlMIIlIl BO, IIlROIl 
185 1134 20C911 JSIl IlDBYTB GIT IlICORD ORIGIR 
186 li37 8D6211 STA RORG 
187 lB3A 20C911 JSR IlDBYTB 
188 li3D 8D6311 STA 1l0RG+1 
189 lB40 Bl4B1C IBC AUG 
190 lB43 D009 BBZ IlUA 
191 lB45 8D491C STA PORG+1 SAVI PIlOGRAH ORIGIR 
192 1148 AD6211 LDA 1l0RG 
193 lB41 SD4S1C STA .ORG 
194 1141 20C911 RU A JSR RDBYTE GIT IlICOIlD TYPI 
195 1151 SDU1C STA IlTYPB 
196 1154 3034 Bill I lor IlBCORD TYPI $Pr HIARS 
197 lB56 BBD OP PILB 
198 1156 D056 IRZ RnYlB RRIS" GBRlRATBD RBCORD 
199 1158 20C911 J8B. IlDIYTE RORKAL DATA IlICORD 
200 1I5B ID071C STA RCDLRT SAVB IlBCORD LIIIG1'II 
201 1151 20C91B RU JaR RDIIYTE GIT DATA/IRST WORD 
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202 lB61 8D611 B RR3 STA U3 1I0DIFIED ADDRESS 
203 lB64 RORG IQU RR3+1 
204 lB64 II62lBDO IDB RORG 
205 lB6C 8DF405 STA SCREEII+$lF4 
206 lB6F CI071 C DIC RCDLIIT 
207 lB72 DOBA BIIZ RU 
208 lB74 AD451C U.4 LDA CKSM SAVI COMPUTID CHICKSUM 
209 lB77 8DOA1C STA BCHK 
210 lB7A 20C918 JSR auBYT! GIT TAPI CHICK SUM 
211 lB7D 4DOA1C lOR BCHK VIRIFY CHICKSUMS 
212 1B80 F003 BZ U5 
213 1882 4COBlC JMP CSnR 
214 1885 EE091C RR5 IIIC IIRCDS 
215 1888 D080 BIIZ aBO GIT IIIXT RICORD 
216 188A AD091C lOF LDA IIRCDS 
217 lB8D 20C212 JBa CIIV2BX 
218 lB90 8DF505 STA SCRIEII+$1F5 
219 lB93 8EF605 STX SCREEII+$1F6 
220 lB96 A9AO LDA I' I 

221 lB98 8DF405 STA SCREEII+$lF4 
222 lB9B 4C2310 JMP RCL 
223 lB9I AGOO RMIU LDY 10 
224 lBAO B9331 C RMEl LDA RMIMSG,Y 
225 lBA3 99D007 STA CMLIIII,Y 
226 lBA6 C8 IllY 
227 lBA7 C012 CPY 118 
228 lBA9 DOF5 Bill RMEl 
229 lBAB 4C4910 JMP RCL4A 
230 lBAI 
231 lUI "RIS" GEIIIRATID RICOau 
232 18AI 
233 lBAI 20C9lB aBTYPE JSR RDBYT! GET FILL FLAG 
234 lBB1 8D461C STA FLFLAG 
235 lBB4 20C9lB JSR RDBYT! GET FILL CHARACTIR 
236 lBB7 8D471C STA FLCHR 
237 lBBA 20C918 JSR RDBYTI 
238 18BD 8D071C STA RCDLIIT 
239 lBCO 20C91 B JSR RDBYTI GIT RICORD LIIIGTB 
240 lBC3 8D081C STA RCDLIIT+1 
241 lBC6 4C74lB JMP RU 
242 lBC9 A008 RDBYTE LDY 18 
243 lBCB A900 LDA 10 
244 lBCD 48 PHA 
245 18CI 20BA18 RDB2 JSR RDBIT 
246 lBD1 7014 BVS RDB4 
247 lBD3 68 PLA 
248 18D4 lOlB CPX ITTIMI 
249 lBD6 2A ROLA 
250 18D7 48 PHA 
251 lBD8 88 DEY 
252 18D9 DOn BIIZ RDB2 
253 18DB 68 PLA 
254 lBDC 48 PHA 
255 18DD 186D451C ADD CKSM 
256 1811 8D451C STA CUM 
257 lBI4 68 PLA 
258 lBI5 18 CLC 
259 lBI6 60 RDB3 iTS 
260 lBI7 68 RDB4 PLA 
261 1818 3S SEC 
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262 18B9 60 US 
263 18BA 20BD18 IlDB IT JSIl IlTllABS 
264 18BD A200 IlTllARS LDX #0 
265 18BF B8 IlT2 IRX 
266 18PO POlO BZ U3 
267 18P2 AD60CO LDA UIR 
268 18P5 4DUlC BOil B4 
269 18P8 10P5 BPL U2 
270 18PA 4DUlC EOIl B4 
271 lBPD 8D1Fl C STA B4 
272 lCOO B8 CLV 
273 lCOl 60 US 
274 lC02 U80 IlT3 LDA 1$80 SET OVERFLOW 
275 lC04 6980 ADC #$80 
276 lC06 60 IlTS 
277 lC07 TTIME BQU 27 
278 lC07 0000 BCDLRT $$$ 
279 lC09 00 RIlCDS *** 
280 lCOA TPIR EQU $C060 
281 1 COA 00 BCIlX *** 
282 lCOB AOOO CSBIlIl LDY #0 
283 lCOD 1I9lBlC CSE2 LDA CKSKSG, Y 
284 lClO 99F405 STA SCIlBER+$U4, Y 
285 1 C13 C8 IRY 
286 lC14 C004 CPY #4 
287 lC16 DOPS BRB CSB2 
288 lC18 4C23l0 JMP IlCL 
289 lClI C3ClID3CD CKSMSG ASC 'CKSM' 
290 lCU 00 B4 *** 
291 lC20 CPC2CACS OTMSG ASC 'OBJECT IlBADY, SPACE' 
292 lC33 C3clcBCE IlMEMSG ASC 'CARROT PIR D RBCOIlD' 
293 lC45 00 CKSM *** 
294 lC46 00 PLPLAG *** 
295 lC47 00 PLCIlR *** 
296 lC48 0000 POIlG $$$ 
297 lC4A 00 IlTYPB *** 
298 lC4B 00 ATIlG *** 
299 lC4C SUPPOIlT 1l0UTIRES POll 
300 lC4C FILL, SEAIlCIl ABD DUMP 
301 lC4C 
302 lC4C GET LIMITS 
303 lC4C 
304 lC4C A002 GBT2 LDY 12 
305 lC4E 203813 JSIl "IlM 
306 lC5l P057 BZ PTILT 
307 lC53 ADAA14 LDA LAST 
308 lC56 C9AO CMP #' , 
309 lC58 D050 BHE PTILT 
310 lC5A ADA8l4 LDA IlESULT 
311 lC5D 8D3ClD STA FIIlST 
312 lC60 ADA9l4 LDA RESULT+l 
313 1C63 8D3D1D STA FIIlST+1 
314 1C66 203813 JSIl "IlM 
315 1C69 POlF BZ PTILT 
316 1C6B ADA8l4 LDA BESULT 
317 1CU 8D311l D STA SECORD 
318 1C7l ADA9l4 LDA BESULT+1 
319 lC74 8D3FlD STA SBCORD+l 
320 lC77 BB3111 DDO IDB SBCORD POIlM IRCLUSIVE COURT 
321 lC7P AD3ClD LDA PUST 
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322 lC82 38BDlBID SUI nCORD 
323 lC86 8D40ID STA Dirr 
324 lC89 AD3DID LDA FIIlST+l 
325 lC8C ID3llD SIC nCOBD+l 
326 lcar 8D41lD STA Dur+l 
327 lCU IOU ICS rTILT Dirr. IIUST IE BEGATIYE 
328 lC94 ADAA14 LDA LAST 
329 lcn 60 IlTS 
330 lC98 
331 lC98 GET LIIIITS ARD COIlPAIl 
332 lC98 Oil FILL YALUE 
333 lC98 
334 lC98 204CIC GET3 Jill GET2 
335 lcn CtAO CliP I' I 

336 lC9D DOOI 1.1 )'TILT 
337 lC9F 203813 Jill )'pllll 
338 lCA2 ADAA14 LDA LAST 
339 lCA5 CtAE CliP I'. I NUST EBD I. PEIlIOD 
340 1 CAl DOOI I.E rTILT 
341 lCA9 60 IlTS 
342 lCAA 4C3ll0 rTILT JIIP IlCL3A 
343 lCAD 
344 lCAD FILL rUBCTIOB 
345 lCAD 
346 lCAD 20981C FILL Jn GET3 
347 lCIO AD3CID LDA rIllST 
348 lCIl 8DCOIC STA rLADIl 
349 lCI6 AD3DID LDA nllST+l 
350 lCU SDCllC STA FLADIl+l 
351 lCIC ADA814 LDA IlESULT 
352 lCIl 8DIllC rL2 STA IL2 OYEIlLAID ADDIlESS 
353 lCC2 FLADIl IlQU IL2+1 
354 lCC2 BBCOICDO IDI ILADIl 
355 lCCA 1140IDDO IDI Dirr 
356 lCD2 Don 1HZ FL2 
357 lCD4 4C2310 FL3 JIIP IlCL 
358 lCD7 
359 lCD7 SIAIlCB IUBCTIOB 
360 lCD7 
361 lCD7 20981C SEAIlCB Jill GET3 
362 lCDA AD3CID LDA IIllST 
363 lCDD 8DlllC STA IIlCADIl 
364 lCIO AD3DID LDA IIllST+l 
365 lCI3 8DI2lC BTA BIlCADIl+l 
366 lCE6 1.016 LDY 122 
367 lCI8 AtAO LDA I' I 

368 lCIA 99D007 BCC STA CIILIRE,Y 
369 lCID 88 DEY 
370 lC11 lOrA IPL SCC 
371 lCIO ADIOIC SIlC2 LDA IIlC2 
372 lcr3 IIlCADIl EQU IIlC2+1 
373 lcr3 CDAS14 CliP IlBSULT 
374 lC" D030 IBE saC4 
375 lCl8 ADF2lC LDA SIlCADIl+l 
376 lCII 20C2l2 Jill CBY2BX 
377 lcrE 8DDI07 STA CIlLIRI+l 
378 IDOl 8BD207 STX CIILIRI+2 
379 IDOIt ADFllC LDA saCADIl 
380 ID07 20C212 JSR CBY2BX 
381 IDOl. 8DD307 BTA CIILIRI+3 

434 



PAGI 024 DIIBUG POll. APPLII II 

382 IDOD 81D407 Btl!: CMLIIIIII+4 
383 IDI0 ADA814 LDA RilBULT 
384 ID13 20C212 J81l CBV2Blt 
385 ID16 8DD607 SU CMLIRII+6 
386 ID19 81D707 STl!: CMLIRI+7 
387 IDIC ADOOCO SIlC3 LDA n 
388 IDlF Ion IPL SIlC3 
389 ID21 8DI0CO STA ns 
390 ID24 CUI CMP " • I 
391 ID26 POAC BBQ PL3 
392 ID28 IIBPllCDO SIlC4 IDB SIlCAD! 
393 ID30 EB401 DDO IDB DIU 
394 ID38 DOB6 1HZ SIlC2 
395 lDlA P098 BZ PL3 
396 ID3C 0000 PI!ST $$$ 
397 ID31 0000 SICaRD $$$ 
398 ID40 0000 DUP $$$ 
399 ID42 
400 ID42 DUMP TO PUR TIl. 
401 ID42 
402 ID42 204CIC DUMP JSIl GBT2 
403 ID45 CUI CMP I' .' 
404 ID47 P003 BBQ DMP2 
405 ID49 4ClPI0 JMP IlCL3A 
406 ID4C AD3CID DMP2 LDA PIIlST 
407 ID4P 8D711D STA DMPADIl 
408 ID52 AD3DID LDA PIIln+l 
409 ID55 8D721D STA DMPADIl+l 
410 ID58 AD721D DUIIP2 LDA DMPAD!+1 
411 ID5B AOOO LDY 10 
412 ID5D 20991D J81. CVP 
413 ID60 88 DIIY 
414 ID61 AD711D LDA DIlPADII. 
415 lD64 20991D JSIl CVP 
416 lD67 99D41 D STA DMPLII,Y 
417 ID6A C8 IllY 
418 ID61 AU8 LDA 124 
419 ID6D 8D2111 STA DCRT 
420 lD70 AD701D DUMP3 LDA DUIIP3 OVIIlLAID ADD!IS8 
421 ID73 DMPADIl IIQU DUltP3+1 
422 ID73 20991 D JSB. CVP 
423 ID76 11711DDO IDB DMPADIl 
424 ID71 EB401DDO IDB DUP 
425 ID86 POOB BZ DLL 
426 lD88 CB2111 DIC DCIIT 
427 ID8I DOl3 BIIZ DUXP3 
428 ID8D 20ACID J81. PLIIIII 
429 ID90 4C581D JIIP DUXP2 
430 ID93 20ACID DLL J81. PLIII 
431 ID96 4C2310 JMP I.CL 
432 ID99 20C212 CVP J81. CRV2BX 
433 ID9C 99D41D STA DMPLB,Y 
434 ID9F C8 lliIY 
435 IDAO SA TXA 
436 IDAl 99D41D STA DMPLli, Y 
437 IDA4 C8 I1Y 
438 IDA5 A9AO LDA I' , 
439 UlA7 99D41D STA DMPLB,Y 
440 IDAA C8 IRY 
441 IDAI 60 1tT8 
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442 1DAC A98D PLINE LDA #$8D 
443 1DAE 99D41 D STA DKPLII, Y 
444 1DBl AOOO LDY #0 
445 1DB3 A200 LDX #0 
446 1DB5 B9D41D PL2 LDA DKPLII,Y 
447 1DB8 48 PBA 
448 1DB9 9DBOCO STA PRTR,X 
449 1DBC BDC1C3 PL3 LDA PRFLAG,X 
450 1DBF 30n BKI PL3 
451 1 DC1 68 PLA 
452 1DC2 C98D CKP #$8D 
453 1DC4 F003 SEQ PL4 
454 1DC6 C8 IllY 
455 1DC7 DOEC BIIZ PL2 
456 1DC9 A98A PL4 LDA #$8A 
457 1DCB 9DBOCO STA PRTR,X 
458 1DCE BDC1C3 PL5 LDA PRFLAG,X 
459 1 DD1 30n BKI PL5 
460 1DD3 60 US 
461 1DD4 UU EQU $COBO 
462 1DD4 PRFLAG EQU $C3C1 
463 1DD4 DKPLII RES 80 
464 lE24 8D DATA $8D 
465 1 E25 EIID 

***************************** 
* SYKBOL TAB L E * ***************************** 

A 110F ACSPTR 1932 ADVR 10PA ADVR2 lOPE ASCW 193D ASCW2 19lP 
ASCW3 194A AUG 1C4B B4 1CU BAliIlER 1123 BCBK 1COA BCIIT 1588 
BCIiTl 158D BCIIU 159D BUT 152.B BltPTl 1543 BKPT1A 1548 BUT2 155C 
BKPT3 1569 BPA 157A BPA2 157E BPF2 164A BPPAIL 1648 BPFLAG 14PA 
BPFK 1658 BPI 1584 BUK 163C BRTII 15AC BRTII2 15CA BRTII3 15E4 
BRTII4 15EF BRTII5 1608 BRTII6 1613 BTSL 14F3 CFLASB 14A6 CKSK 1C45 
CKSKSG 1C18 CLADR 10CB CLEAR 17AE CLPTR 12DP CLS2 10CA CLSCK 10B4 
CKLIIiE 07DO CIIV2BX 12C2 CSE2 1COD CSRRR 1 COB CTSL 1087 CVBX2 12DB 
CVBXDG 12D2 CVP 1D99 D 1113 DBG 1000 DBG2 1006 DBG2A 1012 
DBG3 1018 DBLW 1998 DBLWO 19AA DBLW1 19B1 DBLW2 19B6 DBLW3 19D1 
DBS 0020 DCIIT 1121 DIPP 1D40 DIGIT lAll DLL 1D93 DKP2 1D4C 
DKPADR 1D71 DKPLII 1DD4 DOK 1356 DSPADR 11BA DUKP 1D42 DUKP2 1D58 
DUKP3 1D70 EOP 188A EOL2 1A3C EOW 1AlE EPTRW lAD 2 EWTSL 17B5 
FBW 1579 PCB 11 AD FILL 1CAD FIRST 1D3C PL2 1Cn PL3 1CD4 
PLADR 1 CCO PLCBR 1 C47 PLFLAG 1C46 PLII 07DO PPRK 1338 PrRK2 1340 
PST1 1295 FBT2 129B PTILT 1CAA PWD 1931 GET2 1C4C GET3 1C98 
BEXW 1A12 BEXW1 1A17 J2 150E J3 1523 JADR 1526 JKP 1922 
JSCR 16D4 JTSL 1096 JTILT 1528 JUKP un KB COOO ItBS COlO 
LAST 14AA LOAD 1AD5 LOAD 1 1AD7 LOAD3 1AEC KO 13AP KOA 13B3 
K1 13D5 KIA 1lE8 K18 13F7 K2 1401 K2A 1404 K3 140B 
K3A 1422 K4 1425 K5 142C KADR 13D6 KCIIT 1224 KEKOKY 1394 
IIPB 162F IIRCDS 1 C09 IITt 0750 OTKSG 1C20 PBKP 1587 PBTSL 14EC 
PL2 1DB5 PL3 1DBC PL4 1DC9 PL5 1DCE PLIIiE 1DAC PIIG 137A 
POK 1389 PORG 1c48 PRFLAG C3C1 PRU COBO PSW 1114 PT 1A06 
PTRAD2 IUD PTRAD3 1AC1 PTUDR lA79 PTRW 1AlP PTRW1 lA78 PTRW2 1A9C 
PTRW3 1ACO RADR llAE KCDLIIT 1C07 RCL 1023 RCL2 1027 RCL3 1036 
RCL3A 103F RCL4 1043 RCL4A 1049 RCL5 1041 KCL6 105F RCL7 1064 
RCL8 106E RCIIT 1225 RDB2 18CE RDB3 18E6 RDB4 18E7 RDBIT lBEA 
RDBYTE lBC9 REG 1445 REGADR 1490 RESULT 14A8 RGO 146P KG1 1483 
RG2 1485 RG3 148P RG3A 149A RG4 149D KGE 1473 RGI 1476 
RBO 180A RBI 180C RB2 18lA RKB 12E3 IlltBl 12EC RKB2 12FC 
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UB3 1301 1lB:B4 130D IlKB5 1319 IlKB6 1321 IlKB7 1324 IlLl 0450 
IlME2 18AO IlMEMSG 1C33 IlMEIlIl 189E 1l0llG 1862 RP 14AC RPO 14AE 
IlPl 14B8 1lP2 14C3 IlP3 14DD IlP4 14E3 IlPADIl 1402 Illll 1828 
IlIllA 1B4E IlU 185E 1lIl3 1861 1lIl4 1874 1l1l5 1885 IlSTYPE 18AE 
IlT2 18El Il T3 1C02 IlTILT 12£0 IlTllARS 1BED IlTYPE 1C4A IlVCTIl 110F 
S 1112 SAVE 1581 SBLIRE 07A8 SBII 157D SCC 1CEA SCIlADIl 1UO 
SCIlBER 0400 SEAIlCB 1CD7 SI!CORD 1D3E SFMT 10El SRGLI! 194D SRWO 1953 
SRW1 1955 SIlC2 1 CFO SIlC3 1D1C SIlC4 1D28 SRCADIl 1cn STCB 11B9 
STKADIl 11FD STKFLG 14AB STSC2 16D3 STSC3 16D9 STScur 16D1 STWRD 1925 
SWR2 195D SIIR3 1967 SWR4 196F SIIR4A 1982 SWII5 1996 TA 1629 
TD 162D TBEX 191A TILT 1391 TPIR C060 TPSII 1621! TPTIl 1912 
TS 162C TTIMI! 0018 TUSTK 1226 TX 162A TY 162B UBA1 1244 
UBA2 1247 UBPO 1241 UBP1 1243 UBP2 1246 UBP3 125A UBP4 1268 
UBPD 1228 UDSD 11C5 UDSD1 11DA UDSD2 1U8 UDSD3 11FC UDSD4 121E 
UPDW 1858 UPDII2 1867 UPDW2A 1869 UPDW2B 1885 UPDW3 18B5 UPDw3A 18C3 
UPDW4 18FO UIlD 114C UIlDO 1165 UIlDl 116A UIlD2 1181! URDT 1227 
UIlTS 1286 USTK 1112 V2 1670 V3 1676 V4 167A V5 1682 
V7 1695 V8 16B2 VI! 1692 VIEW 1663 112 17CA W3 17D3 
W4 l7DC W5 1L5 116 171!E W7 17F7 W8 1800 w9 1809 
IIA 1812 WADIl 1849 liB 1818 IIC 1824 WCRT lAI0 WD 182D 
IIDTBL 17Cl WI! 1836 WF 183F IIFADIl 1926 11111 DOW 1708 IIR2 17l1! 
WR3 1732 WN4 173D WII5 1748 WII6 175B WN7 1772 WR8 179D 
WRAME 184B WIIO 1857 WPTIl 17B6 IITBL 1851 WTILT 173A WTYPE 1848 
IIUPTIl 1 ~6A I!UPTR2 18B6 X 1110 Y 1111 
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SUMMARY OF ASSEMBLER OPERATIONS AND PSEUDo-OPS 

The assembly program operates under control of 9 
keyboard commands which direct its operations. The 
system indicates its readiness to accept a command by 
displaying the prompt character ">" at the left end of 
the terminal device line. All system commands are 
termina ted by period (.). The commands, shown here 
with the prompt character, are: 

>/. Initialize the system. Any program 1n the 
source buffer is lost. 

>1-1. Set memory limits. The}l command displays the 
decimal number of memory words available in 
the source buffer and the hexadecimal address 
of the highest available word. The system is 
configured originally for 48K and the M 
command will result in the initial display: 

>Ufn. 

>An. 

31504 LEFT EOB = BFFF 

The cursor period will remain at the right end 
of this displayed line waiting for a response 
from the user. If a period is typed nothing 
changes. If a hexadecimal number terminated 
by a period is typed the upper memory liinit 
will b e chang edt 0 t hat va 1 u e. Th i s will be 
necessary for systems having less than 48K 
memory. 

Use peripheral n for function f. The 
operation of this command is described in 
detail on pages 42 through 45. 

Add text to source buffer after line n. If N 
is omitted or zero the text which follows will 
be inserted before any that may be in the 
buffer currently. Using the symbol F in place 
of a line number adds text after the last 
cu rren t line. The addi t ion of tex t is 
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terminated when a period is used as the first 
character of a line. The system will respond 
with a prompt, ready to accept another 
command. During typing of a line characters 
may be eliminated by backspacing. If 
backspace ($88) appears as the last character 
of a line the entire line is ignored. Lines 
above the ones added are renumbered. 

>Dn. or >Dn m. Delete text. Line n or lines n through 
m inclusive are deleted from the source 
buffer. Lines above the deleted ones are 
renumbered. >Dn F. deletes from line n 
through the end of the buffer. 

>Ln. or >Ln m. List text. Line n or lines n through m 
inclusive are listed on the system list device 
which was specified by the U command. The 
lines are listed in formatted form with line 
numbers. 

>Wn. or >Wn m. Write text to external storage medium. 
Line n or lines n through m inclusive are 
written to the external medium specified by 
the U commando The text so written is in 
exactly the form in which it was typed, with 
no superfluous blanks. 

>R. Read source text into buffer from external 
medium. Text lines are read from the device 
specified by the U command. The text which is 
read is added to any which may already be in 
the source buffer. If this is not desired 
clear the buffer first with a I command. 

>#E. Error scan. A full assembly of the program in 
the buffer is performed. Nothing is listed 
except lines which contain errors detectable 
by the assembler. This is a fast way to 
eliminate clerical errors like misspelled 
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labels and mnemonics. 

>#0. Assemble for object code. A full assembly of 
the program in the source buffer is performed 
and the object code sent to the device 
specified by the U command. 

>#Ln m. Assemble for listing. The program in the 
source buffer is assembled and listed, 
including symbol table, on the listing device 
specified by the U command. >#L1 F. produces 
the entire listing. The line limit option is 
provided to allow partial listing of programs 
for which significant sections of an earlier 
listing are still valid. This can save a lot 
of printing time if used carefully. Assembly 
to the Apple screen produces 12 lines at a 
time. The next 12 are viewed by tapping the 
space bar. To change this number see appendix 
c. 
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ASSEMBLER PSEUDo-OPS AND SYNONYMS 

The assembler provides a number of convenience 
features designed to save writing and cut down the 
amount of meaningless detail and repetition required of 
the programmer. Some of these include compound 
operations which assemble as two or more instructions. 
These operations are: 

ADD - Assembles as CtC + ADC. ADD accepts all of the 
addressing modes accepted by ADC. 

SUB - Assembles as SEC + SBC. SUB accepts all of the 
addressing modes accepted by SBC. 

INA - Increment A. Assembles as CtC + ADC #1. Note 
that, unlike INX and INY, INA changes the V and 
C flags. 

DEA - Decrement A. Assembles as SEC + SBC #1. Unlike 
DEX and DEY, DEA changes the V and C flags. 

CtA - Clear A. Assembles as tDA #0. 

aLA - Ones complement A. Assembles as EOR IFF. 

TCA - Twos complement A. Assembles as CtC + EOR IFF + 
ADC #10 Note that this will set overflow if the 
operand is $80, the maximum negative numbero 
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To aid in the creation and manipulation of 
pointers and double precision counts the assembly 
system provides two compound operations. They are: 

CDB PTR,ADR 
and 

IDB LOC 

CDB creates a double prec1s10n constant at location PTR 
and PTR+l. The value of this constant is ADR. To 
create a pointer in scratchpad location BPTR to a 
location named BENNY elsewhere in memory write: 

CDB BPTR,BENNY 

The contents of BENNY may now be accessed indirectly 
by: 

LDA *BPTR,Y 

providing Y has been set to zero. The pointer BPTR 
need not be in scratchpad. It may not straddle the 
scratchpad boundary, i.e., the low half in $FF and the 
high half in $100. This will draw an error message 
from the assembler. The above use of CDB assembles as: 

LDA :fF<BENNY 
STA BPTR 
LDA :fF>BENNY 
STA BPTR+l 

CDB assembles to either 8 or 10 words, depending on the 
location of the pointer being created. It may also be 
used to create numeric constants, e.g.: 

CDB GROVER,-5000 

will create the constant -5000 in GROVER and GROVER+l 
in proper double precision form. The above assembles 
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as: 

LDA 11<-5000 
STA GROVER 
LDA #>-5000 
STA GROVER+l 

The IDB operation performs a double precision 
incrementation of the number named in its operand. The 
constant GROVER created above can be incremented by: 

IDB GROVER 

which assembles to: 

INC GROVER 
BNZ loc 
INC GROVER+l 

loc ... 
When control reaches location loc above the zero flag 
reflects the true result of the double incrementation. 
Z is set if and only if both halves are zero, i.e., if 
the number was $FFFF, or -1, before the incrementationo 
IDB can thus be used for loop control with large counts 
as well as for control of pointers. 
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BRANeH SYNONYMS 

As a convenience for use after compare 
instructions the assembler supports a number of 
synonyms. For use after comparison of eight bit 
unsigned magnitudes are the following: 

BGE - Branch if A greater than or equal to memory. BGE 
assembles as Bes. 

BLS - Branch if A less than memory. BLS assembles as 
Bee. 

For use after comparison of signed numbers are: 

B>= - Branch if A greater than or equal to memory. B>= 
assembles as BP. 

B< - Branch if A less than memory. B< assembles as 
BMI. 

The assembler also supports the following synonyms: 

BZ - Branch if zero. BZ assembles as BEQ. 

BNZ - Branch if nonzero. Assembles as BNE. 
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LOCATION COUNTER CONTROL 

The system supports the ORG pseudo-op with its 
standard meaningo END and EQU are also supported with 
their standard meaningso 

Scratchpad data allocation is controlled by a pair 
of pseudo-ops, SPD and ESP. These pseudo-ops must 
bracket all definitions of scratchpad data locations. 
No instruction may appear within the range of an SPD, 
only data defining operations. There may be any number 
of SPD-ESP pairs in a program. 

The data defining pseudo-ops and their meanings 
are: 

DATA -1,'A' ,@77,%lOlOOlOl,$B5 

The word DATA in the instruction field causes the 
contents of the operand field to be assembled as a 
string of constants occupying successively higher 
memory addresses. The data types are shown above. No 
prefix is taken to means decimal, as in the -1. 
Enclosure between apostrophes means ASCII. Prefix @ 
means octal. Prefix % specifies binary and prefix $ 
means hexadecimalo 

ASCII strings may be created with the ABC pseudo­
op, i.e.: 

ASC 'THIS IS AN ASCII STRING' 

The string must be enclosed by apostrophes as shown. 

Double precision data are specified by the DBL 
pseudo-op, as in: 

DBL -l,LOCl,$FFFE 

In addition to supporting the data types supported by 
DATA above, DBL allows symbolic data like the LOCI item 
above. A constant is created in this case which is a 

447 



SUMMARY OF ASSEMBLER OPERATIONS AND PSEUDO-OPS 

pointer to LOCI. 

Besides allowing the use of asterisk in the first 
column to denote a line of all commentary, the system 
supports a REM pseudo-oPe REM is a documentation 
device which aligns its own operand field with the 
comment field of normal instructions. Thus, if a 
comment following an instruction is too long to fit in 
the comment field it can be continued as the field of a 
REM. This aligns the commentary in a neat readable 
form. 

To aid in identifying locations which are to 
change during program execution the assembler supports 
2 data defining operations, *** and $$$. When *** is 
used in the instruction field a word of zero is created 
in the obj ect program. When $$ $ is used two words of 
zero are created. These are logically no different 
from: 

DATA 0 
and 

DBL 0 

but allows a visual means of detecting "don't care" 
cells while scanning the program listing. Labels may 
be appended to *** and $$$ in the normal way. 

Finally, a banner can be printed at the top of 
each page of the assembly listing by the TITL pseudo­
OPe The operand field of this pseudo-op will be used as 
a page heading, being printed just to the right of the 
page number 
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SUMMARY OF DEBUG PROGRAM OPERATIONS 

The debug program operates under the control of 
ten commands, all but one of these followed by a 
hexadecimal number or numbers. The terminating 
character for all commands is period (.). 

In the discuss ion which follows a number of 
symbols will be used. Their values are: 

aaaa or bbbb - A 4 digit hexadecimal number which 
represents a memory address. 

hh - A two digit hexadecimal number typed by debug. 

xx - A two digit hexadecimal number typed by the user. 

@ - The debug cursor, a flashing period. 

Leading zeros need never be typed in, though they 
will do no harm if they are typed. As far as debug is 
concerned 0003 and 3 are the same. Further, leading 
hexadecimal digi t s beyond th e number called for are 
ignored, e.g., in a place requiring a two digit 
response from the user only the last two digits typed 
count. Thus, if an error is made in hexadecimal input 
it can be corrected by jus t typing th e correct value. 
The same rule is true for 4 digit addresses. Only the 
last four typed digits count. 

MEMORY MODIFICATION 

Memory may be modified by th e M and F commands. 
The M command allows inspection of memory one word a t a 
time. The form of the command is: 

1fMaaaa. 
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The debug responds with the following display ~n the 
command line: 

#Maaaa hh * @ 

where hh is the content of the memory location aaaa and 
* is the ASCII value of the number hh. Debug then 
waits for a response from the user. If a hexadecimal 
number is typed, followed by a terminating character 
the typed number replaces hh as the content of location 
aaaa. If the content of aaaa is to be changed to xx 
the line looks like this: 

#Maaaa hh * xx@ 

If location aaaa is not to be changed the xx is 
omitted. A terminating character must now be typed. 
There are three choices: period, space and comma. If a 
period is typed the M command is terminated. If a 
space is typed the value of aaaa+1 is displayed for 
inspection and possible modification. A series of 
higher and higher addresses can thus be inspected and 
modified by using space as a terminating character. 
The inspection can be ended at any time by using period 
as a terminator. 

If comma is used instead of space th e conten t of 
aaaa-1 is displayed for inspection. The comma works 
exactly as does the space except for the direction of 
advance. A series of lower and lower addresses can be 
inspec ted/ modified by us ing th e comma as terminator. 
As before, the inspection is ended by using period. 

The F command is used to fill a block of memory 
with a constant value. Its form is: 

#Faaaa bbbb xx. 

Address bbbb must be greater than aaaa. These 
addresses are the inclusive limits of the fill and xx 
is the value that is to be stored into memory. 
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MEMORY SEARCHES 

Blocks of memory may be searched for a value by 
the S command. Its form is: 

41Saaaa bbbb xx. 

where aaaa and bbbb are the inclusive limits, 
aaaa<bbbb. The block will be searched beginning at 
aaaa. If the value xx is found the search is suspended 
with the display looking like this: 

nnnn xx@ 

where nnnn is the addres sat which the number xx was 
found. typing space continues the search. 

TRANSFER OF CONTROL 

Control is transferred to a program in memory by 
the J command, whose form is: 

4lJaaaa. 

All machine registers are loaded from the debug's 
registers before the jump and the screen is set as per 
the V command specification. 

BREAKPOINTING 

Breakpointing is done by the B command, whose form 
is: 

41Baaaa bbbb. 

This causes a breakpoint to be set at bbbb and control 
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To receive object code of the editor/assembler and 
debug programs fill out both parts of the coupon on the 
next page, including signature, and send it to: 

Northern Technology Books 
Box 62 
Evanston, IL 60204 

Please print or type all information. The lower part 
of the coupon will be used as your mailing label. 

DISCLAIMER AND LICENSING AGREEMENT 

Though the cassettes and paper tapes are prepared 
under stringent quality control, the great variability 
of physical parameters such as read head alignment 
makes it impossible to guarantee that they will be 
readable on any particular computer system, and the 
user so agrees by his signature on the coupo~ 

While the software and examples in the text have 
been prepared with all prudent caution and care and 
have been subjected to extensive testing, neither they 
nor any other computer program can be certified to be 
completely error free. Nor thern Technology Books and 
the author assume no liability for either the function 
of the programs or any direct or indirect damage which 
may occur as a consequence of their use, and the user 
so agrees by the purchase of this book. 

By completing and returning the coupon on the 
facing page the purchaser of this book is granted 
license for his individual use of the programs 
supplied. This individual use includes the making of a 
reasonable number of duplicates for backup purposes, 
but excludes the transmission of the programs to any 
other person or corporate or business entity, and, for 
value received, the user so agrees by his signature on 
the coupo~ 



COUPON 

Send this coupon only. No copies will be accepted. Both 
parts and the signature must be completed. Please allow 
45 days for delivery. 

_ Apple II cassette 

_ Paper Tape 

_ Apple II disk 

The disk can be run on an Apple II with 32K or more of 
RAM. If the disk is selected include check or money 
order for $7.50. U.S. Funds only. 

6502-0 Name. ________________________________________________ _ 

Street~ ____________________________________________ _ 

City/State/Zip ____________________________________ __ 

System (Apple, Pet, etc) ____________________________ __ 

Memory S iz e (RAM) __________________________________ _ 

Signature~ ________________________________________ ___ 

6502-0 
Name. ________________________________________________ _ 

Street. ______________________________________________ _ 

City/State/Zip ____________________________________ __ 
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