cmsl12.3005.4. PRESENT TION ELEMENT TRANSF ORMA TIONS cmr12.300 139 cmtt10.329char *time2str (ut, generalized) UTC u; int generalized; cmr12.300Both call the routine cmtt12.300 prim2time cmr12.300cmtt10.329UTC prim2time (pe, generalized) PE pe; int generalized; cmr12.300The routines cmtt12.300 str2utct cmr12.300 and cmtt12.300 str2gent cmr12.300 erform the in erse op erations: cmtt10.329UTC str2utct (cp, len) char *cp; int len; UTC str2gent (cp, len) char *cp; int len; cmr12.300Eac tak haracter-p oin ter and length-indicator as argumen ts and return cmtt12.300 UTCtime cmr12.300 structure on success. Otherwise, the manifest constan cmtt12.300 NULLUTC cmr12.300is returned. There are also some utilit routines to aid in con erting et een cmtt12.300 UTCtime cmr12.300and cmss12.300 UNIX cmtt12.300 tm cmr12.300 time structures. The routine cmtt12.300 gtime cmr12.300 is the in erse of cmti12.300 gmtime cmr12.300 (3), it tak es time structure and returns long-v alued um er. cmtt10.329long gtime (tm) struct tm *tm; cmr12.300The routine cmtt12.300 ut2tm cmr12.300 returns oin ter to static time structure whic has een initialized its cmtt12.300 UTC cmr12.300 argumen t. cmtt10.329struct tm *ut2tm (ut) UTC ut; cmr12.300Finally the routine cmtt12.300 tm2ut cmr12.300 erforms the in erse op eration, initializing cmtt12.300 UTC cmr12.300argumen using time structure argumen t. cmtt10.329void tm2ut (tm, ut) struct tm *tm; UTC ut; cmr12.300140 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmbx10.4325.4.8 Sets and Sequences cmr12.300Tw list disciplines are implemen ted: cmti12.300 sets cmr12.300in whic eac mem er is dis- tinguished unique iden ti�er; and, cmti12.300 se quenc es cmr12.300in whic eac elemen is distinguished its o�set from the head of the list. It should noted that these de�nitions of sets and sequences do not exactly matc those de�ned in ASN.1. In particular, the ASN.1 structure cmtt12.300 SET OF cmr12.300 ust de�ned as yp cmtt12.300SET cmr12.300but built up with the cmtt12.300 seq_add cmr12.300 construct, as these elemen ts all ha the same yp e. On oth yp es of lists, the macro cmtt12.300 first_member cmr12.300 returns the �rst mem er in the list, while cmtt12.300 next_member cmr12.300 returns the next mem er. These macros eha as if they ere de�ned as: cmtt10.329PE first_member (head) PE head; PE next_member (head, member) PE head, member; cmr12.300There are three op erations on sets: cmtt12.300set add cmbx12.300 cmr12.300 adds new mem er to the set; cmtt10.329int set_add (pe, r) PE pe, r; cmr12.300The routine cmtt12.300 set_addon cmr12.300 is an e�cien ersion of cmtt12.300 set_add cmr12.300 that is used when adding sev eral consecutiv mem ers to set. cmtt12.300set del cmbx12.300 cmr12.300 remo es the iden ti�ed mem er from the set; cmtt10.329int set_del (pe, class, id) PE pe; PElementClass class; PElementID id; cmr12.300and, cmtt12.300set find cmbx12.300 cmr12.300 lo cates the iden ti�ed mem er. cmsl12.3005.4. PRESENT TION ELEMENT TRANSF ORMA TIONS cmr12.300 141 cmtt10.329PE set_find (pe, class, id) PE pe; PElementClass class; PElementID id; cmr12.300The routines cmtt12.300 prim2set cmr12.300 and cmtt12.300 set2prim cmr12.300 are used to translate et een presen- tation elemen ts and sets. cmtt10.329PE prim2set (pe) PE pe; PE set2prim (pe) PE pe; cmr12.300In Figure 5.1, con enien of stepping through all the mem ers of set is presen ted. There are three op erations on sequences: cmtt12.300seq add cmbx12.300 cmr12.300 adds new mem er cmtt12.300 cmr12.300 to the sequence cmtt12.300 pe cmr12.300 at the giv en o�set, an o�set of cmtt12.300 -1 cmr12.300 will add the elemen to the end of the sequence; cmtt10.329int seq_add (pe, r, offset) PE pe, r; int offset; cmr12.300The routine cmtt12.300 seq_addon cmr12.300 is an e�cien ersion of cmtt12.300 seq_add cmr12.300 that is used when adding sev eral consecutiv elemen ts to set. cmtt12.300seq del cmbx12.300 cmr12.300 remo es the iden ti�ed mem er from the sequence; cmtt10.329int seq_del (pe, offset) PE pe; int offset; cmr12.300and, cmtt12.300seq find cmbx12.300 cmr12.300 lo cates the iden ti�ed elemen t. cmtt10.329PE seq_find (pe, offset) PE pe; int offset; cmr12.300142 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmbx10.329#include cmmi10.329 iso cmr10.329 de cmmi10.329 psap.h cmmi10.329 cmr10.329... cmbx10.329register cmr10.329 struct cmr10.329 PE e, p; ... cmbx10.329for cmr10.329 (p �rst mem er (p e); p; next mem er (p e, p)) cmbx10.329switc cmr10.329 (PE ID (p cmsy10.329 cmmi10.329 cmr10.329 class, cmsy10.329 cmmi10.329 cmr10.329 id)) cmsy10.329 cmr7.300 10 cmbx10.329case cmr10.329 PE ID (PE CLASS UNIV, PE DEFN IA5S): ... cmbx10.329case cmr10.329 PE ID (PE CLASS UNIV, PE DEFN T61S): ... ... cmsy10.329cmr10.329... cmr7.300 20 cmr12.300Figure 5.1: Stepping through Sequence cmsl12.3005.4. PRESENT TION ELEMENT TRANSF ORMA TIONS cmr12.300 143 cmbx10.329#include cmmi10.329 iso cmr10.329 de cmmi10.329 psap.h cmmi10.329 cmr10.329... cmbx10.329register cmr10.329 struct cmr10.329 PE e, p; ... cmbx10.329for cmr10.329 (p �rst mem er (p e); p; next mem er (p e, p)) cmbx10.329switc cmr10.329 (p cmsy10.329 cmmi10.329 cmr10.329 o�set) cmsy10.329 cmr7.300 10 cmbx10.329case cmr10.329 0: ... cmbx10.329case cmr10.329 1: ... ... cmsy10.329cmr10.329... cmr7.300 20 cmr12.300Figure 5.2: Stepping through Set The routines cmtt12.300 prim2seq cmr12.300 and cmtt12.300 seq2prim cmr12.300 are used to translate et een presen- tation elemen ts and sequences. cmtt10.329PE prim2seq (pe) PE pe; PE seq2prim (pe) PE pe; cmr12.300In Figure 5.2, con enien of stepping through all the mem ers of sequence is presen ted. cmr12.300144 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmbx10.5185.5 Inline CONStructors cmr12.300Please read the follo wing imp ortan message. cmbx12.300NOTE: cmr12.300 The facilities describ ed in this section are to used only as last resort. They are pro vided for compatibilit with less-ric systems. When in terfacing external soft are on top of arious libraries, suc as cmti12.300libr osap cmr12.300 (3n), the Remote Op erations library argumen ts whic are exp ected to cmtt12.300 PElement cmr12.300 ma ailable instead as the ra enco ded ctets. It is ine�cen to con ert this in to cmtt12.300 PElement cmr12.300 pass the structure to the library whic then just enco des it again. oid this eha vior, the routine, cmtt12.300 str2pe cmr12.300 ma used: cmtt10.329PE str2pe (s, len, advance, result) char *s; int len, *advance, *result; cmr12.300The parameters to this pro cedure are: cmtt12.300cmbx12.300 len cmbx12.300 cmr12.300 the cmtt12.300 enco ded string (and its length); cmtt12.300advance cmbx12.300 cmr12.300 oin ter to an in teger-v alued lo cation indicating ho far to adv ance the string to �nd the next ASN.1 ob ject (use the manifest constan cmtt12.300 NULLIP cmr12.300 if ou aren’t in terested in this), and, cmtt12.300result cmbx12.300 cmr12.300 oin ter to an in teger-v alued lo cation whic indicates, if the call fails, the reason for the failure. On success, cmtt12.300 str2pe cmr12.300 returns cmtt12.300 PElement cmr12.300 called an cmti12.300 Inline CONStructor cmr12.300

This is sp ecial kind of cmtt12.300 PElement cmr12.300 whic really just con tains oin ter to the original string. The underyling libraries no ho to manipulate Inline CONStructors appropriately e.g., when building an SSDU. On failure, cmtt12.300 str2pe cmr12.300 returns the manifest constan cmtt12.300 NULLPE cmr12.300 and the cmtt12.300 result cmr12.300 parameter con tains an error co de listed in able able 5.1 on page 116. or the in erse op eration, the appropriate library ust informed that the ASN.1 ob jects asso ciated with incoming indications should returned cmsl12.3005.6. COMPILING AND LO ADING cmr12.300 145 in Inline CONStructor form. This mec hanism is still eing re�ned, and is not curren tly do cumen ted. Ho ev er, the routine used the libraries in order to un wrap an enco ded string is ailable: cmtt10.329PE qb2pe (qb, len, depth, result) struct qbuf *qb int len, depth, *result; cmr12.300The parameters to this pro cedure are: cmtt12.300qb cmbx12.300 len cmbx12.300 cmr12.300 cmtt12.300 doubly-link ed list of cmtt12.300 qbuf cmr12.300 con taining, e.g., an SSDU, and the total length of the data in the cmtt12.300 qbuf s; cmtt12.300depth cmbx12.300 cmr12.300 the cmr12.300 lev el of un wrapping to ermit; and, cmtt12.300result cmbx12.300 cmr12.300 oin ter to an in teger-v alued lo cation whic indicates, if the call fails, the reason for the failure. On success, cmtt12.300 qb2pe cmr12.300 returns cmtt12.300 PElement cmr12.300 whic ma ultimately con tain Inline CONStructors. On failure, cmtt12.300 qb2pe cmr12.300 returns the manifest constan cmtt12.300 NULLPE cmr12.300 and the cmtt12.300 result cmr12.300 parameter con tains an error co de listed in able able 5.1. cmbx10.5185.6 Compiling and Loading cmr12.300Programs whic manipulate presen tation streams or presen tation elemen ts should include the header �le cmtt12.300 <isode/psap.h> cmr12.300

These programs should also loaded with cmtt12.300 -lpsap cmr12.300 whic con tains the routines describ ed in this hapter. cmbx10.5185.7 An Example cmr12.300Let’s consider ho one migh read presen tation stream from the standard input. The pro cess is simple: create new presen tation stream and then start the lo op whic reads from the stream un til it is exhausted. This is sho wn in Figure 5.3. In our example, assume that the routine cmtt12.300 error cmr12.300results in the pro cess eing terminated after prin ting diagnostic. cmr12.300146 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmbx10.329#include cmmi10.329 stdio.h cmmi10.329 cmbx10.329#include cmmi10.329 cmr10.329 iso cmr10.329 de cmmi10.329 ppkt.h cmmi10.329 cmr10.329cmti10.329

AR GSUSED cmmi10.329 cmr10.329main (argc, argv, en vp) cmbx10.329in cmr10.329 argc; cmbx10.329har cmr10.329 **argv, **en vp; cmsy10.329cmr7.300 10 cmbx10.329in cmr10.329 len; cmbx10.329har cmr10.329 *cp; cmbx10.329register cmr10.329 PS ps; cmbx10.329register cmr10.329 PE e; cmbx10.329if cmr10.329 ((ps ps allo (std op en)) == NULLPS) error "ps_alloc" ); cmbx10.329if cmr10.329 (std cmr10.329setup (ps, stdin) == NOTOK) error "std_setup: cmtt10.329 %s" cmr10.329 ps errno (ps cmsy10.329 cmmi10.329 cmr10.329 ps errno)); cmr7.30020 cmbx10.329for cmr10.329 (;;) cmsy10.329 cmbx10.329if cmr10.329 ((p ps2p (ps)) == NULLPE) cmbx10.329if cmr10.329 (ps cmsy10.329 cmmi10.329 cmr10.329 ps errno) error "ps2pe: cmtt10.329 %s" cmr10.329 ps errno (ps cmsy10.329 cmmi10.329 cmr10.329 ps errno)); cmbx10.329else break cmr10.329 cmmi10.329 cmti10.329 end cmsy10.329 of cmsy10.329

�le cmti10.329 cmti10.329 cmmi10.329 cmti10.329 pr ess \p e" her e... cmmi10.329 cmr10.329free (p e); cmr7.300 30 cmsy10.329cmr10.329ps free (ps); exit (0); cmsy10.329cmr12.300Figure 5.3: Stepping through Presen tation Stream cmsl12.3005.8. OR FUR THER READING cmr12.300 147 cmbx10.5185.8 or urther Reading cmr12.300The language for the Abstract Syn tax Notation One (ASN.1) is sp eci�ed in ISO87a and CCI88e ], while the enco ding rules are de�ned in ISO87b and CCI88e ]. The older cmmi12.300 1984 cmr12.300 CCITT recommendations, con taining oth de�nitions, is CCI84a ], whic is often referred to as X.409. The ASN.1 is sup erset of the X.409. cmr12.300148 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES