cmsl12.3006.2. SYNT AX ULES cmr12.300 67 cmtt10.329cmr12.300the con trol cmtt12.300 << >> cmr12.300 ould ho ose the second yp in hoice, whic is not necessarily the elemen tagged with cmtt12.300 [2] cmr12.300as in this case. The statemen alw ys precedes the op ening brace of the cmtt12.300 CHOICE cmr12.300cmsy10.360cmtt12.300 SEQUENCE OF cmr12.300 and cmtt12.300 SET OF cmr12.300 to indicate the um er of elemen ts require. This construct has the syn tax of for lo op in C. Elemen ts are added to the cmtt12.300 SEQUENCE/SET cmr12.300 while the second expression yields cmtt12.300 TRUE cmr12.300The sequence cmtt10.329SeqDef ::= SET OF << count 0; count 10; count ++ >> MatchingAccessories cmr12.300ould pro duce ten elemen ts in the set. The statemen follo ws the cmtt12.300 OF cmr12.300and an optional actions. cmsy10.360cmtt12.300 OPTIONAL cmr12.300 to decide whether the optional elemen should included. This statemen follo ws the cmtt12.300 OPTIONAL cmr12.300 eyw ord. It is simple olean expression. If the alue returned is cmtt12.300 TRUE cmr12.300 then the elemen is included. cmsy10.360cmtt12.300 DEFAULT cmr12.300 to decide whether the optional elemen should included. This statemen follo ws the cmtt12.300 DEFAULT cmr12.300 eyw ord/v alue pair. It is simple olean expression. If the alue returned is cmtt12.300 TRUE cmr12.300 then the elemen is included. Arguably this should unnecessary cmti12.300 epy cmr12.300 should lo ok at the alue immediately follo wing cmtt12.300 DEFAULT cmr12.300 to decide if the elemen need en- co ded. The example in Figure 6.4 should mak this little clearer. cmbx12.300alue assing Statemen ts cmr12.300um er of extensions are ailable to assist in passing alues et een the generated routines. The generated routines pass these alues et een rules as parameters to eac routine. This can ob viate the need for uc of the cmti12.300 cmr12.300co de asso ciated with eac yp e. cmr12.30068 cmsl12.300 CHAPTER 6. COMPILING A-STR UCTURES cmbx10.329ENCODER cmr10.329 build Example ::= cmbx10.329SEQUENCE cmsy10.329 � cmti10.329 sele ct mayb element if pr esent cmr10.329Ma yb cmbx10.329OPTIONAL cmmi10.329 << ma yb cmr10.329== PRESENT >> cmr10.329 cmbx10.329SEQUENCE cmmi10.329 OF cmsy10.329� cmti10.329 build elements cmr7.300 10 cmr10.329cmsy10.329 cmr10.329 construct elemen ts(); cmsy10.329

� cmti10.329 now pr duc them cmmi10.329<< init cmr10.329elemen ts(); more elemen ts(); >> cmr10.329BizarreEv cmmi10.329 en ts, cmbx10.329CHOICE cmr10.329cmsy10.329 cmr10.329 ho ose leap ear() 1; cmsy10.329 cmmi10.329<< cmr10.329 ho ose >> cmsy10.329cmmi10.329 cmr10.329[0] MyProp osal, cmr7.300 20 cmr10.329[1] ourProp osal cmsy10.329cmbx10.329INTEGER cmr10.329[[i defv alue]] cmbx10.329DEF UL cmr10.329 cmmi10.329 << defv cmr10.329 alue != >> cmsy10.329cmmi10.329 cmr12.300Figure 6.4: Examples of CONTR OL actions cmsl12.3006.2. SYNT AX ULES cmr12.300 69 allo alues to passed to and obtained from these parameters, alue tok ens can asso ciated with the yp de�nitions. These tok ens are incorp orated in the lexemes cmtt12.300 [[ cmr12.300 and cmtt12.300 ]] cmr12.300

The tok ens come in yp es. The �rst is ey letter follo ed expression. The second is the same with an additional parameter to sp ecify the length of the �rst parameter. These formats are sho wn elo w. cmsy10.360cmtt12.300 [[b expression]] cmr12.300 olean. or enco ding, this is the alue that the presen tation elemen will tak e. or deco ding and prin ting, the alue of the presen tation elemen is assigned to this ariable. cmsy10.360cmtt12.300 [[i expression]] cmr12.300 an in teger. or enco ding, this is the alue that the presen tation elemen will tak e. or deco ding and prin ting, the alue of the presen tation elemen is assigned to this ariable. cmsy10.360cmtt12.300 [[s expression]] cmr12.300 string. or enco ding, this is the alue that the presen tation elemen will tak e, ull-terminated string. or deco ding and prin ting, the string alue of the presen tation elemen is assigned to this ariable; the user is resp onsible for freeing the storage assigned with cmtt12.300 free cmr12.300 cmsy10.360cmtt12.300 [[O expression]] cmr12.300 an ob ject iden ti�er. or enco ding, this is the alue that the presen tation elemen will tak e, an cmtt12.300 OID cmr12.300 alue (see Sec- tion 5.4.6 on page 135 in cmti12.300 olume One ). cmr12.300 or deco ding and prin ting, the cmtt12.300OID cmr12.300 alue of the presen tation elemen is assigned to this ariable; the user is resp onsible for freeing the storage assigned with cmtt12.300 oid_free cmr12.300 cmsy10.360cmtt12.300 [[p expression]] cmr12.300 user supplied parameter, cmtt12.300 parm cmr12.300

This param- eter is of yp cmtt12.300 PEPYPARM cmr12.300 whic can cmtt12.300 #define ’d cmr12.300 the user to suitable alue. If not de�ned, it defaults to cmtt12.300 char * cmr12.300

Most commonly this yp is de�ned to union of all parameter yp es that need to passed (but see the next item). cmsy10.360cmtt12.300 [[P type]] cmr12.300 cmti12.300 cmr12.300 yp whic de�nes the yp of the parameter for this de�nition. If presen t, this construct ust ccur directly after the de�nition name. cmsy10.360cmtt12.300 [[o expression1 expression2]] cmr12.300 yte oin ter/length pair. or enco ding, these indicate the yte alue and length of the presen- tation elemen t, whic needn’t ull-terminated. or deco ding and cmr12.30070 cmsl12.300 CHAPTER 6. COMPILING A-STR UCTURES cmr12.300prin ting, the yte alue and length are assigned to these ariables; the user is resp onsible for freeing the storage assigned with cmtt12.300 free cmr12.300 cmsy10.360cmtt12.300 [[q expression]] cmr12.300 cmtt12.300 qbuf cmr12.300 or enco ding, this is oin ter to cmtt12.300qbuf cmr12.300 (describ ed in Section 5.4.4 in cmti12.300 olume One cmr12.300 whic is used to build the presen tation elemen t. If the cmtt12.300 qbuf cmr12.300 con tains only one elemen in the link ed list, then primitiv elemen is built, otherwise constructed yp is built. whic needn’t ull-terminated. or deco ding and prin ting, this alue is unde�ned. cmsy10.360cmtt12.300 [[x expression1 expression2]] cmr12.300 bit oin ter/length pair. or enco ding, the alue of the presen tation elemen is deriv ed sup- plying cmtt12.300 expression1 cmr12.300 and cmtt12.300 expression2 cmr12.300 as the �rst argumen ts to cmtt12.300strb2bitstr cmr12.300 (describ ed in Section 5.4.5 in cmti12.300 olume One ). cmr12.300 or deco d- ing and prin ting, the bitstring alue and length are assigned to these ariables; the user is resp onsible for freeing the storage assigned with cmtt12.300free cmr12.300 cmsy10.360cmtt12.300 [[a expression]] cmr12.300 presen tation elemen t. or enco ding, this is the alue that the presen tation elemen will tak e. or deco ding and prin ting, the presen tation elemen is assigned to this ariable. cmsy10.360cmtt12.300 [[r expression]] cmr12.300 real um er. or enco ding this is oating oin um er that will enco ded. or deco ding this represen ts oating oin um er ariable in double format. The example in Figure 6.5 should demonstrate these features. cmsl12.3006.2. SYNT AX ULES cmr12.300 71 cmr10.329SalaryDefs cmbx10.329 DEFINITIONS cmr10.329 ::= cmsy10.329 cmr10.329#include cmmi10.329 stdio.h cmmi10.329 cmr10.329cmr10.329 har *m yname; static struct salary record cmsy10.329 cmr10.329har *name; in salary; cmr7.300 10 cmsy10.329cmr10.329 salary; #de�ne PEPYP ARM struct salary record main (argc, argv) in argc; har **argv; cmsy10.329cmr10.329PE e; cmr7.300 20 cmr10.329yname argv[0]; salary .name argv[1]; salary .salary atoi (argv[2]); build SalaryDefs Salary (&p e, 1, 0, NULLCP &salary); salary .name cmbx10.329 NULL cmr10.329 salary .salary 0; un build SalaryDefs Salary (p e, 1, NULLIP NULL VP &salary); cmr7.300 30 cmr10.329exit (0); cmsy10.329cmr10.329cmsy10.329 cmr10.329... cmr12.300Figure 6.5: Examples of arameters in ep cmr12.30072 cmsl12.300 CHAPTER 6. COMPILING A-STR UCTURES cmr10.329... cmbx10.329BEGIN SECTIONS cmr10.329 build un build none Salary ::= cmbx10.329SEQUENCE cmsy10.329 cmr10.329name Prin tableString [[s parm cmsy10.329 cmmi10.329 cmr10.329 name]] cmr7.300 10 cmr10.329cmsy10.329 cmr10.329 prin tf( "name cmtt10.329 %s cmr10.329 parm cmsy10.329 cmmi10.329 cmr10.329 name); cmsy10.329 cmr10.329 salary TheSalary [[i parm cmsy10.329 cmmi10.329 cmr10.329 salary]] cmsy10.329 cmr10.329 prin tf( "salary cmtt10.329 %d\n" cmr10.329 parm cmsy10.329 cmmi10.329 cmr10.329 salary); cmsy10.329 cmr10.329TheSalary ::= cmbx10.329INTEGER cmr7.30020 cmbx10.329END cmr12.300Figure 6.5: Examples of arameters in ep (con tin ued) cmbx10.5186.3 Kno wn De�ciencies cmr12.300The cmti12.300 epy cmr12.300 program started as protot yp e. Although the approac is promis- ing, some of the rough edges remain. cmbx10.4326.3.1 ASN.1 Syn tax cmr12.300The ASN.1 syn tax is follo ed exactly except that: cmsy10.360cmr12.300 No cmti12.300 macr cmr12.300 syn tax is recognized. cmsl12.3006.4. PEPY ENVIR ONMENT cmr12.300 73 cmbx10.4326.3.2 ASN.1 Seman tics cmtt12.300COMPONENTS OF cmr12.300 and cmtt12.300 CHOICE cmr12.300 yp es are often \pulled up" in to the yp whic references them. This can cause anomalous eha vior when things lik alue passing statemen ts (e.g., cmtt12.300 [[p expr]] cmr12.300 are presen in the de�nition of cmtt12.300COMPONENTS OF cmr12.300 or cmtt12.300 CHOICE cmr12.300 yp whic is pulled in to another yp de�nition. cmbx10.5186.4 PEPY En vironmen cmr12.300program generated cmti12.300 epy cmr12.300 exp ects certain things. cmbx10.4326.4.1 Starting Things O� cmr12.300in ok deco ding or prin ting routine: cmtt10.329PREFIX_MODULE_TYPE (pe, 1, len, buffer, parm) cmr12.300where cmtt12.300PREFIX MODULE TYPE cmbx12.300 cmr12.300 indicates that the yp cmtt12.300 TYPE cmr12.300 in mo dule cmtt12.300 MODULE cmr12.300should parsed the pre�x cmtt12.300 PREFIX cmr12.300 is supplied from the cmtt12.300 DECODER cmr12.300or cmtt12.300 PRINTER cmr12.300 directiv (or the corresp onding pre�x in the cmtt12.300 SECTIONS cmr12.300directiv e). cmtt12.300pe cmbx12.300 cmr12.300 is the presen tation-elemen that is to examined. cmtt12.300cmbx12.300 cmr12.300 is magic argumen t. cmtt12.300len cmbx12.300 cmr12.300 is the in teger parameter supplied for routines that deco de alues in to in teger parameters, or ha length asso ciated with them. The address of an in teger can placed here if the elemen eing parsed is primitiv yp e, otherwise use cmtt12.300 NULLIP cmr12.300 cmtt12.300buffer cmbx12.300 cmr12.300 is the string parameter for routines that deco de alues in to string ob jects. The address of haracter oin ter can placed here if the elemen eing parsed is primitiv yp e, otherwise use cmtt12.300NULLVP cmr12.300 cmtt12.300parm cmbx12.300 cmr12.300 is the user supplied parameter. This should ariable of yp cmtt12.300PEPYPARM cmr12.300 if supplied, otherwise use cmtt12.300 NULLCP cmr12.300 cmr12.30074 cmsl12.300 CHAPTER 6. COMPILING A-STR UCTURES cmr12.300in ok an enco ding routine, the call is similar: cmtt10.329PREFIX_MODULE_TYPE (&pe, 1, len, buffer, parm) cmr12.300the alues are the same as ab e, except that the �rst parameter is reference higher and the third and fourth parameters are reference lo er, hence cmtt12.300PREFIX MODULE TYPE cmbx12.300 cmr12.300 indicates that the yp cmtt12.300 TYPE cmr12.300 in mo dule cmtt12.300 MODULE cmr12.300should parsed the pre�x cmtt12.300 PREFIX cmr12.300 is supplied from the cmtt12.300 ENCODER cmr12.300directiv (or the corresp onding pre�x in the cmtt12.300 SECTIONS cmr12.300 directiv e). cmtt12.300pe cmbx12.300 cmr12.300 is oin ter to the presen tation-elemen that is to constructed. cmtt12.300cmbx12.300 cmr12.300 is magic argumen t. cmtt12.300len cmbx12.300 cmr12.300 is the in teger parameter supplied for routines that enco de oleans or in tegers, or ha length asso ciated with them. If not presen t, use cmtt12.300 NULL cmr12.300 cmtt12.300buffer cmbx12.300 cmr12.300 is the string parameter for routines that enco de string alues. If not presen t, use cmtt12.300 NULLCP cmr12.300 cmtt12.300parm cmbx12.300 cmr12.300 is the user supplied parameter. This should ariable of yp cmtt12.300PEPYPARM cmr12.300 if supplied, otherwise use cmtt12.300 NULLCP cmr12.300

These routines return the manifest constan cmtt12.300 NOTOK cmr12.300 on error, or cmtt12.300 OK cmr12.300 on success. cmbx10.4326.4.2 Diagnostic Output cmr12.300When the program generated cmti12.300 epy cmr12.300 detects an error, it calls the routine cmtt12.300advise cmr12.300 with some diagnostic information. This routine, whic should declared cmtt12.300 void cmr12.300 is de�ned the user. The routine tak es ariable um er of argumen ts, similar to cmti12.300 printf cmr12.300 (3s) routine, with the exception that the �rst argumen is string for cmti12.300 err or cmr12.300 (3), the second argumen is the format string, and an follo wing argumen ts are referenced the format string. Consult Figure 6.11 on page 85 for an example of the cmtt12.300 advise cmr12.300 pro cedure. Alternately the standard routine, cmtt12.300 PY_advise cmr12.300 can used. It simply records the information to: cmsl12.3006.5. PRETTY-PRINTERS cmr12.300 75 cmtt10.329char PY_pepy[BUFSIZ]; cmr12.300for easy access. Note that the routines in the cmti12.300 libp epy cmr12.300 (3) library are generated to use the cmtt12.300 PY_advise cmr12.300 routine. This routine is also encouraged for use when building cmti12.300 osy cmr12.300 enco der/deco der routines. cmbx10.4326.4.3 Debug Output cmr12.300If program generated cmti12.300 epy cmr12.300 is compiled with the cmtt12.300 -DEBUG cmr12.300 option, then prior to �ddling with eac instance of yp e, the routine cmtt12.300 testdebug cmr12.300 is called. cmtt10.329int testdebug (pe, s) PE pe; char *s; cmr12.300The parameters to this pro cedure are: cmsy10.360cmr12.300 the presen tation elemen eing examined; and, cmsy10.360cmr12.300 short ull-terminated diagnostic string describing the instance of the yp e. By con en tion, if the program as compiled with cmtt12.300 -DDEBUG cmr12.300 then the cmtt12.300testdebug cmr12.300 routine (supplied the user) should examine the cmtt12.300 $PEPYDEBUG cmr12.300en vironmen ariable. If this ariable is set to non-zero decimal um er, then it should prin out debugging information. Consult Figure 6.11 on page 85 for an example of the cmtt12.300 testdebug cmr12.300 pro cedure. In addition, the static haracter oin ter cmtt12.300 pepyid cmr12.300 con tains information on the ersion of cmti12.300 epy cmr12.300 whic generated the program. cmbx10.5186.5 Prett y-prin ters cmr12.300facilitate the automatic generation of prett y-prin ters, the routine cmtt12.300 PY_pp cmr12.300is included in the cmti12.300 libp epy cmr12.300 (3) library Giv en an in cation from simple main routine, cmtt12.300 PY_pp cmr12.300 will parse in cation argumen ts, build presen tation elemen ts (from either presen tation stream or presen tation list), and then in ok the prett y-prin ter routine for eac presen tation elemen t. By simply in oking ep with the ‘- S PRINT cmr12.300 cmtt12.300 option. the prett y-prin ter routine can gener- ated automatically Figure 6.6 sho ws the required initialization co de for the prett y-prin ter. cmr12.30076 cmsl12.300 CHAPTER 6. COMPILING A-STR UCTURES cmmi10.329cmti10.329 prpp.c cmsy10.329 cmti10.329 Personnel or pr ety cmsy10.329 printer cmti10.329 cmmi10.329 cmbx10.329#include cmmi10.329 stdio.h cmmi10.329 cmbx10.329in cmr10.329 cmr10.329 prin PERSONNEL ersonnelRecord (); main (argc, argv, en vp) cmbx10.329in cmr10.329 argc; cmbx10.329har cmr10.329 **argv, cmr7.300 10 cmr10.329**en vp; cmsy10.329cmr10.329exit (PY pp (argc, argv, en vp, prin PERSONNEL ersonnelRecord)); cmsy10.329cmr12.300Figure 6.6: Simpler Prett y-Prin ter initialization cmbx10.5186.6 Compiling and Loading cmr12.300Programs generated cmti12.300 epy cmr12.300 automatically include cmtt12.300 <isode/psap.h> cmr12.300 ypi- cally these programs should also loaded with cmtt12.300 -lisode cmr12.300 although only the libraries cmtt12.300 -lpepy cmr12.300 cmtt12.300 -lpsap cmr12.300 and cmtt12.300 -licompat cmr12.300 are referenced. cmbx10.4326.6.1 External Mo dules cmr12.300When an external mo dule, cmtt12.300 MODULE cmr12.300 is referenced, cmti12.300 epy cmr12.300 reads �le whic is named cmtt12.300 MODULE.ph cmr12.300 for arious information. The cmti12.300 epy cmr12.300 program will consult the en vironmen ariable cmtt12.300 $PEPYPATH cmr12.300 as searc h-list of directories to searc to �nd this �le. The comp onen ts in the path are separated colon (‘ cmtt12.300

’). cmr12.300If this en vironmen ariable is not set, then cmti12.300 epy cmr12.300 consults the user’s curren directory follo ed system-wide area de�ned at compile-time. Similarly in addition to pro ducing cmtt12.300 .c cmr12.300 �le, cmti12.300 epy cmr12.300 will also generate cmtt12.300 .ph cmr12.300�le con taining information describing the mo dule. cmbx10.4326.6.2 Options cmr12.300The cmti12.300 epy cmr12.300 program has man options to mo dify its eha vior: