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&,066�)2575$1����*XLGHOLQHV

*HQHUDO�*XLGHOLQHV
�� +LJK�OHYHO�ODQJXDJHV�DUH�D�FRQYHQLHQFH�IRU�SHRSOH��QRW�FRPSXWHUV��VR�ZULWH�\RXU

SURJUDPV�DV�LI�SHRSOH�PDWWHUHG�
�� *LYH�YDULDEOHV�QDPHV�WKDW�KXPDQV�FDQ�XQGHUVWDQG��,W�RQO\�LQFRQYHQLHQFHV�KXPDQV

ZKHQ�D�YDULDEOH�LV�QDPHG�¶7;;·�LQVWHDG�RI�¶WHPSHUDWXUH·��WKH�FRPSLOHU�GRHVQ·W�FDUH�
�� ([FHSW�IRU�ORRS�LQGLFHV��YDULDEOHV�VKRXOG�QRW�EH�UH�XVHG�ZLWKLQ�D�URXWLQH�
�� 'R�QRW�DVVXPH�WKDW�YDULDEOHV�LQ�VXEURXWLQHV�RU�IXQFWLRQV�UHWDLQ�WKHLU�YDOXHV

EHWZHHQ�FDOOV��8VH�6$9(�VWDWHPHQWV�IRU�YDULDEOHV�WKDW�PXVW�UHWDLQ�WKHLU�YDOXHV
EHWZHHQ�FDOOV��DQG�DVVXPH�WKDW�DOO�RWKHU�YDULDEOHV�DUH�XQGHILQHG�XQWLO�LQLWLDOL]HG�

�� 2QO\�6$9(G�YDULDEOHV�DUH�JXDUDQWHHG�WR�UHWDLQ�WKHLU�YDOXH�EHWZHHQ�PRGXOH�FDOOV�
�� 'R�QRW�XVH�FRPSLOHU�RSWLRQV�WR�SHUIRUP�IXQFWLRQV�WKDW�FDQ�EH�KDQGOHG�E\�WKH

ODQJXDJH��)RU�H[DPSOH��XVH�6$9(�VWDWHPHQWV�WR�VWDWLFDOO\�DOORFDWH�DQG�VDYH�ORFDO
YDULDEOHV�UDWKHU�WKDQ�D�FRPSLOHU�RSWLRQ�VXFK�DV�²VWDWLF�

�� 8VH�LQ�OLQH�IRUPDWWLQJ�LQVWHDG�RI�QXPEHUHG�)250$7�VWDWHPHQWV�
�� 'RXEOH�SUHFLVLRQ�DQG�UHDO�YDULDEOHV�VKRXOG�QRW�EH�FRPSDUHG�IRU�VWULFW�HTXDOLW\�ZLWK

RWKHU�GRXEOH�SUHFLVLRQ�RU�UHDO�YDULDEOHV��L�H���XVLQJ��(4����1(���

'HFODUDWLRQV
�� ,03/,&,7�121(�VWDWHPHQW�VKRXOG�DSSHDU�LQ�HDFK�URXWLQH�
�� $OO�YDULDEOHV�VKRXOG�EH�H[SOLFLWO\�GHFODUHG�
�� $OO�YDULDEOHV�VKRXOG�EH�LQLWLDOL]HG�SULRU�WR�XVH�
�� 8VH�JHQHULF�W\SH�VWDWHPHQWV�OLNH�5($/��,17(*(5��DQG�'28%/(�35(&,6,21

LQVWHDG�RI�QRQ�VWDQGDUG�VWDWHPHQWV�OLNH�5($/
���,17(*(5
���5($/
��
�� 3$5$0(7(5�YDULDEOHV�VKRXOG�QRW�EH�UHGHILQHG�
�� ,I�&20021�PXVW�EH�XVHG��VHSDUDWH�WKHP�LQWR�LQFOXGH�ILOHV�ZKLFK�DUH�LQVHUWHG

LQWR�WKH�FRGH�XVLQJ�,1&/8'(��$OO�&20021�EORFNV�VKRXOG�EH�QDPHG�
�� (48,9$/(1&(�VWDWHPHQWV�VKRXOG�QRW�EH�XVHG�
�� 'HFODUDWLRQV�VKRXOG�EH�RUGHUHG�FRQVLVWHQWO\�WKURXJKRXW�WKH�FRGH��$Q�H[DPSOH�RI

FRQVLVWHQW�RUGHULQJ�LV�
D� 0RGXOH�DUJXPHQWV�LQ�WKH�VDPH�RUGHU�DV�WKH�DUJXPHQW�OLVW�
E� *OREDO�YDULDEOHV�LQ�&20021��XVLQJ�,1&/8'(�ILOHV��
F� /RFDO�3$5$0(7(5V��W\SHV�DQG�YDOXHV��
G� /RFDO�YDULDEOH�W\SHV�
H� 8VHU�GHILQHG�IXQFWLRQV�
I� (;7(51$/�GHFODUDWLRQV�
J� '$7$�VWDWHPHQWV�

6WUXFWXUH�DQG�6W\OH
�� 7KHUH�VKRXOG�EH�VXIILFLHQW�ZKLWH�VSDFH�WR�PDNH�WKH�FRGH�UHDGDEOH��%ODQN�OLQHV

EHWZHHQ�HDFK�PDMRU�FRGH�VWUXFWXUH�DUH�HQFRXUDJHG�
�� 8VH�D�FRQVLVWHQW�FRPPHQW�VW\OH�WR�KLJKOLJKW�FRGH�VWUXFWXUH�DQG�LQFUHDVH�UHDGDELOLW\�
�� 8VH�PL[HG�FDVH�UDWKHU�WKDQ�DOO�XSSHU�FDVH�
�� &RPSXWHG�DQG�DULWKPHWLF�*272V�VKRXOG�QRW�EH�XVHG�
�� /RRS�FRQWURO�YDULDEOHV�VKRXOG�EH�RI�,17(*(5�W\SH�
�� 8QFRQGLWLRQDO�EUDQFKLQJ��*272��VKRXOG�RQO\�EH�XVHG�ZLWKLQ�QHVWHG�VWUXFWXUHV�

�� &RPSXWHG�DQG�DULWKPHWLF�*272V�VKRXOG�QRW�EH�XVHG�
�� '2�ORRSV�VKRXOG�EH�WHUPLQDWHG�ZLWK�&217,18(�RU�(1''2��7KH�LQGH[�RI�D

'2�ORRS�VKRXOG�DOZD\V�EH�RI�LQWHJHU�W\SH��DQG�WKH�LQGH[�VKRXOG�QRW�EH�PRGLILHG
LQVLGH�WKH�ORRS�

�� *HQHULF�LQWULQVLF�IXQFWLRQV�VKRXOG�EH�XVHG�UDWKHU�WKDQ�W\SH�VSHFLILF�IXQFWLRQV�
��� 7KH�FRUUHFW�IXQFWLRQLQJ�RI�FRGH�VKRXOG�QRW�GHSHQG�RQ�WKH�URXQGLQJ�EHKDYLRU�RI

FRQYHUWLQJ�D�'28%/(�35(&,6,21�RU�&203/(;�WR�RWKHU�IORDWLQJ�W\SHV�
��� ,I�ODEHOV�PXVW�EH�XVHG��XVH�D�FRQVLVWHQW�ODEHOLQJ�VFKHPH�ZLWK�ODEHOV�LQFUHDVLQJ�LQ

YDOXH�WKURXJK�D�PRGXOH�

/DQJXDJH�([WHQVLRQV
6RXUFH�FRGH�VKRXOG�FRPSO\�ZLWK�WKH�$16,�VWDQGDUG�VSHFLILFDWLRQ�IRU�)2575$1����RU
)2575$1�����7KH�IROORZLQJ�H[WHQVLRQV�WR�)2575$1����PD\�EH�XVHG�
�� ,1&/8'(�VWDWHPHQW�
�� %<7(�DQG�,17(*(5
��GDWD�W\SHV�
�� '2�:+,/(�
�� (1''2�
�� 6758&785(�GDWD�W\SHV�
�� 1DPHV�XS�WR����FKDUDFWHUV�LQ�OHQJWK�
�� ,03/,&,7�121(�VWDWHPHQW�
�� %ORFN�,)�ZLWK�(/6(�,)�DQG�(1'�,)�
�� ([WHQGHG�FKDUDFWHU�VHW�WR�LQFOXGH�ORZHU�FDVH�OHWWHUV��XQGHUVFRUH���B����OHIW�DQG�ULJKW

DQJOH�EUDFNHW���>��DQG��@����TXRWDWLRQ�PDUN������H[FODPDWLRQ�SRLQW��������SHUFHQW�VLJQ
�������DQG�DPSHUVDQG��	���

��� /RQJ�OLQH�H[WHQVLRQV�EH\RQG����FKDUDFWHUV�SHU�OLQH�
��� %LW�PDQLSXODWLRQ�LQFOXGLQJ��,QFOXVLYH�25��/RJLFDO�$1'��/RJLFDO�&RPSOHPHQW�

([FOXVLYH�25��/RJLFDO�6KLIW��&LUFXODU�6KLIW��%LW�([WUDFWLRQ��%LW�0RYH��%LW�7HVWLQJ�
6HW�%LW��&OHDU�%LW��DQG�%LW�&RQVWDQWV�

2EVROHWH�/DQJXDJH�)HDWXUHV
&RQVWUXFWV�DQG�IHDWXUHV�RI�WKH�)RUWUDQ����ODQJXDJH�WKDW�DUH�PDUNHG�IRU�UHPRYDO�LQ�WKH
QH[W�UHOHDVH�RI�WKH�)2575$1�VWDQGDUG�VKRXOG�127�EH�XVHG�
�� $ULWKPHWLF�,)�
�� 5HDO�DQG�GRXEOH�SUHFLVLRQ�'2�FRQWURO�YDULDEOHV�DQG�'2�ORRS�FRQWURO�H[SUHVVLRQV�
�� 6KDUHG�'2�ORRS�WHUPLQDWLRQ�
�� '2�ORRS�WHUPLQDWLRQ�RQ�D�VWDWHPHQW�RWKHU�WKDQ�(1'�'2�RU�&217,18(�
�� %UDQFKLQJ�WR�DQ�(1'�,)�VWDWHPHQW�IURP�RXWVLGH�LWV�,)�EORFN�
�� $OWHUQDWH�5HWXUQ�
�� 3$86(�VWDWHPHQW�
�� $66,*1�DQG�DVVLJQHG�*2�72�VWDWHPHQWV�
�� $VVLJQHG�)250$7�VSHFLILHUV�
��� F+�HGLW�GHVFULSWRU�

&RPSLOHU�2SWLRQV
7KH�FRPSLOHU�VKRXOG�DOZD\V�EH�XVHG�WR�WKH�IXOOHVW�H[WHQW�WR�GHWHFW�FRGLQJ�HUURUV�
5HFRPPHQGHG�RSWLRQV�LQFOXGH�
�� *HQHUDWH�GHEXJJLQJ�LQIRUPDWLRQ��DOORZV�WKH�GHEXJJHU�WR�EH�XVHG��
�� 2SWLPL]DWLRQ�RII��PDNH�VXUH�\RX�JHW�WKH�ULJKW�DQVZHUV�EHIRUH�\RX�RSWLPL]H��
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�� 1R�LPSOLFLW�GDWD�W\SLQJ�
�� &KHFN�DUUD\�ERXQGV�DW�UXQ�WLPH�
�� (QDEOH�DOO�FRPSLOHU�ZDUQLQJV�
�� (QDEOH�IORDWLQJ�SRLQW�WUDSV��H�J��IRU�GLYLGH�E\�]HUR��XVXDOO\�GLVDEOHG�E\�GHIDXOW��
�� $OORZ�VRXUFH�OLQHV�ORQJHU�WKDQ����FKDUDFWHUV�

7KH�DSSURSULDWH�FRPSLOHU�VZLWFKHV�DUH�

6XQ26� –g –u –C –e -fsimple=0 –Xlistv4 –XlistE \
-ftrap=%all,no%inexact

,5,;� -g –u –C –col120 -n32 -fullwarn –bytereclen -lfpe

$,;� –g –u –C –qfixed=120 -qrndsngl -qnomaf -qhalt=W \
-qflttrap=overflow:underflow:enable \
-qflttrap=zerodivide:invalid:enable

7R�DFWLYDWH�IORDWLQJ�SRLQW�WUDSV�LQ�,5,;��VHW�WKH�HQYLURQPHQW�YDULDEOH�TRAP_FPE�WR
”ALL=ABORT” �

&RGH�&KHFNHUV
2QFH�\RXU�FRGH�FRPSLOHV�FOHDQO\��UXQ�IWQFKHN�WR�GHWHFW�VHPDQWLF�HUURUV�LQ�D�)RUWUDQ
SURJUDP�WKDW�D�FRPSLOHU�XVXDOO\�GRHV�QRW��IWQFKHN�LV�DYDLODEOH�IURP
KWWS���ZZZ�GVP�IRUGKDP�HGX�aIWQFKHN

5HFRPPHQGHG�IWQFKHFN�VZLWFKHV�DUH�DV�IROORZV�
'-declare -nodivision -noextern –nolibrary '\
'-nolist -portability -noproject -nosymtab -noverbose '\
'-f77=all -f77=no-do-enddo -f77=no-include ’\
’-f77=no-long-name'

&RGH�3ROLVKHUV
7KH�1$*�)2575$1�SROLVKLQJ�DQG�UHVWUXFWXULQJ�WRROV�DUH�DYDLODEOH�RQ
RULJLQ�VVHF�ZLVF�HGX��6HH�WKH�PDQ�SDJHV�RI�WKHVH�URXWLQHV�IRU�GHWDLOV�

$QDO\VHUV 7UDQVIRUPHUV
QDJBSIRUW 3RUWDELOLW\�9HULILHU QDJBDSW 3UHFLVLRQ�7UDQVIRUPHU
QDJBIFDOOV &DOO�WUHH�OLVWHU QDJBFKQDPH 1DPH�&KDQJHU
QDJBI[UHI &URVV�UHIHUHQFHU QDJBGHFV 'HFODUDWLRQ�6WDQGDUGLVHU
QDJBOLEGRF /LEUDU\�GRFXPHQWRU QDJBOYL /RFDO�9DULDEOH�,QLWLDOLVHU�

QDJBSROLVK 3UHWW\�3ULQWHU�
QDJBSURILOH 3URILOHU�
QDJBVWUXFW 5HVWUXFWXUHU�

'HEXJJLQJ�ZLWK�GE[
,QVWHDG�RI�WKH�WUDGLWLRQDO�PHWKRG�RI�LQVHUWLQJ�¶SULQW·�VWDWHPHQWV�LQ�\RXU�FRGH�WR�JXHVV
ZKHUH�\RXU�SURJUDP�IDLOV��WU\�XVLQJ�GE[��H�J�

$ dbx myprog.exe
dbx version 7.2 Aug 29 1997 03:27:55
Executable /modishome/gumley/src/myprog.exe
(dbx) stop in exit
Process     0: [3] stop in exit
(dbx) run
Process  6443 (myprog.exe) started

:KHQ�\RXU�SURJUDP�VWRSV��VD\�ZLWK�D�GLYLGH�E\�]HUR���W\SH
(dbx) up
(dbx) up

XQWLO�WKH�UHOHYDQW�)2575$1�RU�&�VRXUFH�OLQH�DSSHDUV��7KHQ�\RX�FDQ�H[DPLQH�WKH
YDOXHV�RI�YDULDEOHV��H�J�
(dbx) print i, xdata

2WKHU�XVHIXO�GE[�FRPPDQGV�DUH
(dbx) stop in proc �VWRS�DW�WKH�ILUVW�OLQH�RI�URXWLQH�proc �
(dbx) stop var �VWRS�ZKHQ�YDULDEOH�var �FKDQJHV�
(dbx) stop at n �VWRS�DW�VRXUFH�OLQH�QXPEHU�n�LQ�FXUUHQW�URXWLQH�
(dbx) step n �H[HFXWH�WKH�QH[W�n�VRXUFH�OLQHV�
(dbx) cont �FRQWLQXH�H[HFXWLRQ�
(dbx) status �SULQW�FXUUHQW�EUHDNSRLQWV�
(dbx) trace proc �ZKHQ�proc �LV�FDOOHG��SULQW�FDOOHU�DQG�DUJXPHQWV�

1XPHULFDO�/LEUDULHV
)RU�FRPPRQ�PDWKHPDWLFDO�RSHUDWLRQV��H�J��PDWUL[�LQYHUVH��XVH�ZHOO�WHVWHG�IUHHO\�
DYDLODEOH�QXPHULFDO�OLEUDULHV��QR�PDWWHU�KRZ�PXFK�IXQ�LW�PLJKW�EH�WR�ZULWH�\RXU�RZQ�

%/$6��+LJK�TXDOLW\��EXLOGLQJ�EORFN��URXWLQHV�IRU�EDVLF�YHFWRU�DQG�PDWUL[�RSHUDWLRQV�
KWWS���ZZZ�QHWOLE�RUJ�EODV�LQGH[�KWPO

))73$&.��)DVW�)RXULHU�WUDQVIRUP�RI�SHULRGLF�DQG�RWKHU�V\PPHWULF
VHTXHQFHV��,W�LQFOXGHV�FRPSOH[��UHDO��VLQH��FRVLQH��DQG�TXDUWHU�ZDYH�WUDQVIRUPV�
KWWS���ZZZ�QHWOLE�RUJ�IIWSDFN�LQGH[�KWPO

/$3$&.���5RXWLQHV�IRU�VROYLQJ�V\VWHPV�RI�VLPXOWDQHRXV�OLQHDU�HTXDWLRQV��OHDVW�VTXDUHV
VROXWLRQV�RI�OLQHDU�V\VWHPV�RI�HTXDWLRQV��HLJHQYDOXH�SUREOHPV��VLQJXODU�YDOXH�SUREOHPV�
DQG�DVVRFLDWHG�PDWUL[�IDFWRUL]DWLRQV��/8��&KROHVN\��45��69'��6FKXU��
KWWS���ZZZ�QHWOLE�RUJ�ODSDFN�LQGH[�KWPO

6/$7(&��2YHU������JHQHUDO�SXUSRVH�PDWKHPDWLFDO�DQG�VWDWLVWLFDO�URXWLQHV�
KWWS���ZZZ�QHWOLE�RUJ�VODWHF�LQGH[�KWPO

&0/,%��2YHU�����URXWLQHV�IRU�SUREOHPV�LQ�PDQ\�DUHDV�RI�PDWKHPDWLFV�DQG�VWDWLVWLFV�
KWWS���PDWK�QLVW�JRY�PFVG�6RIWZDUH�KWPO


